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Chronic spontaneous urticaria (CSU) is characterized by the recurrence of itchy wheals for at
least 6 weeks, affects up to 1% of the general population and may severely impair quality of
life. H1-antihistamines are the cornerstones of treatment, but in about 10% of cases they fail
to control the disease even at higher than licensed doses. In these patients, short courses of
oral steroids may induce a remission in about 50% of cases. Omalizumab, a monoclonal anti-
IgE, is effective in antihistamine-unresponsive patients although optimal treatment duration
needs to be defined. Immunosuppressive treatment with cyclosporine is also effective in the
majority of antihistamine-resistant chronic spontaneous urticaria (CSU) patients, but its use is
limited by potential side effects. In refractory patients, other approaches include intravenous
immunoglobulin, rituximab, dapsone and anticoagulants. The present review looks with
particular interest at the prevalence of treatment failures with the main third-level treatments
(corticosteroids, omalizumab and cyclosporine) and discusses them in light of the possible
different pathogenic mechanisms underlying chronic spontaneous urticaria.
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The recently updated EAACI/GA (2) LEN/
EDF/WAO guidelines for the definition, clas-
sification, diagnosis and management of urti-
caria have proposed a novel classification of
urticaria into spontaneous (either acute or
chronic) and inducible (including those types
formerly defined as physical, cholinergic and
contact urticaria) and suggested a new diagnos-
tic algorithm that takes into consideration also
hereditary and acquired autoinflammatory dis-
eases, as well as urticarial vasculitis and
bradykinin-mediated angioedema [1]. The pres-
ent review article will focus on chronic sponta-
neous urticaria. Chronic spontaneous urticaria
(CSU) is a skin disorder characterized by the
recurrent eruption of itchy wheals for at least
6 weeks [2]. The disease prevails in women
(female/male ratio: at least 2:1) and is rather
frequent as about 1% of the general popula-
tion may be affected at some point in life [2,3].
CSU may heavily impair patients’ quality of
life, particularly in severe cases [4]. The present
article will review the major challenges posed

by this disease to the physician and critically
reappraise the most important controversies
regarding the management and the mechanism
of action of the drugs that are currently used
in severe cases.

Treatment options for severely affected
patients
Most patients with slight/moderate chronic
spontaneous urticaria respond satisfactorily to
second-generation antihistamines at a licensed,
or higher than licensed, dose [1]. However, a
minority of patients is unresponsive to these
drugs at whatever dosage. After the exclusion
of possible underlying causes or aggravating
factors of urticaria such as infections, chroni-
cally taken drugs or pseudoallergic reactions to
specific foods [1], these patients clearly need
alternative treatments to control their disease.
The drugs that have been more frequently
used in these patients and are supported by
the highest level of evidence include systemic
corticosteroids, cyclosporine and omalizumab.
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The rationale for the use of immunomodulatory and anti-
inflammatory drugs in patients with severe CSU stems from
the demonstration of histamine-releasing autoantibodies [5,6]

and an increase in both inflammation and coagulation bio-
markers [7,8] of the disease.

Corticosteroids
Although the effectiveness of systemic corticosteroids in patients
with CSU not responding to antihistamines is undisputed,
double-blind, placebo-controlled studies supporting their use
are still lacking. To date, only one large retrospective study
analyzed the effects of a short course of oral prednisone at a
dose of 0.3–0.5 mg/kg in patients resistant to H1-antihistamine
treatment [9]. The drug was able to induce a remission of the
disease and subsequent control with H1-antihistamines at
licensed doses in about 50% of cases, and a second course
induced a persistent remission in about one-third of those who
showed only a temporary response. The clinical effects
appeared as early as the day after the first 25-mg dose of pred-
nisone. Since long-term systemic steroid treatments may induce
potentially severe side effects, including diabetes, hypertension,
osteoporosis, gastrointestinal bleeding and others, their use is
recommended only for short periods and at the minimal effec-
tive dose with the aim to control acute exacerbations of the dis-
ease [1,10,11]. In view of the short periods of treatment
recommended, systemic corticosteroids are unlikely to influence
significantly the quality of life of treated patients.

Cyclosporine
Case reports, case series [12–14] and controlled trials [15–18] have
shown the effectiveness of cyclosporine in H1-antihistamine-
resistant CSU at the dose of 3–5 mg/kg/day to be given for
approximately 3–6 months. Blood pressure, kidney function
and liver function should be regularly monitored during the
treatment period. The treatment may lead to a long-lasting
complete remission in about 50% of cases or to a decreased
number of flare-ups and a restored response to antihistamine
treatment in other patients [16]. For those who show a marked
propensity to relapse after discontinuation, a low-dose, long-
term maintenance therapy (1–2 mg/kg/day) for up to 2 years
has been suggested [19]. Along with the worries for the possible
occurrence of the major side effects mentioned above, some
minor adverse reactions induced by cyclosporine, such as
hypertrichosis, weakness, tremor and gingival hyperplasia, can
worsen the quality of life of treated patients. Furthermore, its
metabolism occurs predominantly in the liver and shows a
variety of pharmacological interactions, most of which involve
the liver cytochrome P-450. Agents that stimulate these
enzymes, such as rifampicin, phenobarbital, carbamazepine,
phenytoin, octreotide, ticlopidine, sulfinpyrazone and Hyperi-
cum perforatum-derived compounds may lower the plasma lev-
els of the drug. In contrast, macrolides and imidazoles
(ketoconazole, fluconazole, etc.), danazol, verapamil, metoclo-
pramide, amiodarone, oral contraceptives and grapefruit juice
may increase them.

Omalizumab
Omalizumab, a recombinant humanized monoclonal IgG anti-
body that binds free IgE has been shown to be effective in dif-
ferent subsets of H1-antihistamine-unresponsive urticaria by a
number of case reports, case series and, lately, multicenter dou-
ble-blind, placebo-controlled studies. Overall, in three Phase III
clinical studies, 975 patients with moderate–severe CSU and
persistent symptoms despite background treatment with anti-
histamines were enrolled [20–22]. When compared with placebo,
add-on therapy with subcutaneous omalizumab 300 mg every
4 weeks for 12 or 24 weeks significantly reduced the severity of
itching and the number and size of hives and the proportion of
angioedema-free days. Omalizumab is well tolerated, although
symptoms show a trend to gradually recur over a period of
about 10 weeks after discontinuation [22]. Omalizumab-induced
side effects are very rare and this, along with its proven efficacy,
may have an adjunctive positive effect on the patient’s quality
of life.

Other immunosuppressive drugs
A number of immunosuppressive drugs have been used to treat
severe, H1-antihistamine-resistant CSU as shown by uncon-
trolled studies [23]. Tacrolimus was effective in an observational
study [24]. Methotrexate was effective and rather safe at a
weekly mean dosage of 15 mg in patients unresponsive to con-
ventional therapy [25,26]. Intravenous and oral cyclophospha-
mide [27,28] and azathioprine [29] have also been used in some
cases with good results. Recently, mycophenolate mofetil and
mizoribine, two purine biosynthesis inhibitors, have emerged as
possible therapeutic options for recalcitrant CSU [29–32].

Other biologicals
The possible use of intravenous immunoglobulin (IVIG) in
severe CSU is supported by some case reports and one open-
label trial [33–36]. In the latter, nine out of 10 patients responded
at a dose of 0.4 g/kg/day for five consecutive days and in three
cases prolonged remission after a 3-year follow-up was observed.
However, another study did not confirm these favorable
results [37]. Although rather safe, IVIG is expensive and cannot
be presently considered as a viable alternative treatment.

Rituximab, a chimeric monoclonal antibody against the pro-
tein CD20 primarily present on the surface of B cells, reduces
the production of antibodies, including autoantibodies. It was
effective in two patients with H1-antihistamine-resistant urti-
caria [38,39], but was unsuccessful in a third one [40].

Anticoagulants & drugs interfering with the
coagulation
Recent studies found that CSU is characterized by an activation
of the coagulation cascade via the extrinsic pathway whose inten-
sity parallels disease severity [41–44]. Whether coagulation factors
play a role in the pathogenesis of the disease or act simply as an
amplification system is still unclear. Nonetheless, these findings
provide ex post a rationale for some old observations of the effec-
tiveness of both oral anticoagulants and heparin in some patients
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with refractory CSU [45,46]. Heparin is
an anticoagulant that potentiates the
effect of antithrombin-III, a plasma
protein that binds irreversibly to some
serine protease enzymes (factors XIa,
IXa, Xa, VIIa and thrombin) and
blocks their activity. A more recent
study trying both heparin and tra-
nexamic acid did confirm these
results [47], showing a more marked
efficacy in patients with elevated
plasma levels of D-dimer, a marker of coagulation activation and
fibrinolysis. The idea of a potential effectiveness of a therapeutic
approach based on the interference with the coagulation cascade
comes also from recent Japanese studies [48], showing the
effectiveness of nafamostat mesilate and camostat mesilate, two
serine protease inhibitors that inhibit different proteases, includ-
ing tryptase, kallikrein, complement, factor XII and plasmin, and
show an anticoagulant effect similar to that of heparin [49].
In any case, at present, although conceptually interesting, antico-
agulation cannot yet be considered as a routine option for the
treatment of severe refractory CSU even in presence of elevated
D-dimer plasma levels.

Other drugs
Mirtazapine, a tetracyclic antidepressant that increases both
noradrenergic and serotonergic neurotransmission, has been
successfully attempted in H1-antihistamine-resistant CSU [50,51].
Case reports [52] and, recently, a double-blind placebo-con-
trolled study [53] support the effectiveness of dapsone, an anti-
inflammatory drug, in patients with recalcitrant CSU.

The potential efficacy of hydroxychloroquine in patients
with refractory CSU has been reported both in open-label and
randomized placebo-controlled studies [54,55]; although in the
latter patients’, the quality of life significantly increased, this
was not associated with a reduction of urticaria score and medi-
cation requirement.

Altogether, although these drugs may have a potential useful-
ness in patients with recalcitrant CSU, experience is rather lim-
ited and the availability of more easily obtainable and effective
alternatives that have been tested on thousands of patients
makes them not recommended for a routine use.

Treatment of special populations
The recent European Academy of Allergy and Clinical Immunol-
ogy guidelines [1] recommend treating children and pregnant
women using the same algorithm suggested for other patients,
that is using second-generation H1-antihistamines at licensed or
higher than licensed doses. All further steps should be based on
individual considerations looking at the risk-to-benefit ratio and
according to recommendations published by regulatory authori-
ties. Cyclosporine is not teratogenic but in animal models has
been found to be embryo-toxic and in humans has been associ-
ated with preterm delivery and low birth weight. Systemic ste-
roids and omalizumab should be less problematic in this sense.

Elderly patients may pose the challenge of a reduced renal func-
tion. As a consequence, the dosage of certain drugs, particularly
cyclosporine, should be adjusted accordingly to avoid toxicity.

Controversial aspects: why do these drugs fail in a
proportion of patients?
One of the most intriguing observations for physicians dealing
with severe CSU is the large variability of the efficacy of third-
level therapies (either corticosteroids, cyclosporine and/or oma-
lizumab), which is reflected by the fact that patients who do
not respond to one drug may respond satisfactorily to another
one, and vice versa, in an unpredictable way.

Corticosteroids

In most cases, oral corticosteroids are effective if given at a
proper dose, but the problem with them is the risk of side
effects associated with a long-term use. This is the main reason
why alternative drugs such as cyclosporine and omalizumab
(but also many others such as dapsone, mycophenolate mofetil,
cyclophosphamide, methotrexate, etc.) have been sought and
tried in severely affected patients. Nonetheless, also steroids
may fail in a minority of cases, and most of these patients
seem to respond properly to cyclosporine. In the only large
study of the use of corticosteroids in CSU published so far,
13% (11/86) of H1-antihistamine-resistant patients did not
respond to oral prednisone at a daily dose of 25 mg (TABLE 1) [9].
However, 82% (9/11) of them responded to cyclosporine, and
one patient resistant to both corticosteroids and cyclosporine
responded to oral cyclophosphamide. Another interesting point
regarding the effect of oral corticosteroids is that is clinically
evident as early as 24 h after the first administration in most
cases, a time span that is far too short to be associated uniquely
with the internalization of the drug in the effector cells and
with its nuclear effects on gene transcription. A possible expla-
nation of this phenomenon might be the nongenomic effects
of corticosteroids. In effect, the timing of several responses to
corticosteroids do not fit the classical genomic action. Nonge-
nomic effects often involve the generation of intracellular sec-
ond messengers after binding of steroids to cell membrane
receptors. Various signal-transduction cascades, such as ion
fluxes (often calcium), cyclic AMP modulation and protein
kinase pathways, have been shown to be involved. Membrane
binding sites for different glucocorticoids have been described
in many tissues and cells. In vitro, at cellular levels,

Table 1. Clinical outcome in patients with severe chronic spontaneous
urticaria treated with corticosteroids (prednisone).

Authors
(year)

No. Daily
dose

Clinical response (%) Time to
efficacy
(wks)

Ref.

Complete Partial None

Asero &

Tedeschi (2010)

86 25 mg/day 47% 40% 13% 24 h [9]

Loria et al. (2001) 10 20 mg/day 60% 40% 0% Few days [77]
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dexamethasone has been reported to have very rapid effects (as
short as <10 min) [56]. The nongenomic membrane receptor-
mediated mechanisms of glucocorticoid action are assumed to
participate in cellular processes that lead to apoptosis [56–58]. In
CSU, in particular, glucocorticoids could lead to eosinophil
apoptosis by both genomic and nongenomic mechanisms, and
this might explain why some effects of corticosteroids can be
seen as early as few hours after their administration. Another
effect based on nongenomic mechanisms is the inhibition of
vasodilatation and vascular permeability, two typical features of
urticaria/angioedema. These effects might also be involved in
the rapid response to systemic corticosteroids in CSU
patients [9]. The effects of corticosteroids on the main pathoge-
netic pathways operating in CSU are illustrated in FIGURE 1.

Omalizumab

The rate of success/failure with omalizumab, as can be
inferred from published studies involving a significant number
of patients, is shown in TABLE 2 [59–66]. Some aspects clearly

appear. First, along with a majority of patients who show a
prompt (1 week) response to the drug, there is a proportion
ranging between 7 and 48% who do not seem to benefit
from the treatment. Most of these omalizumab-unresponsive
patients were corticosteroid-responsive before (as omalizumab
was reportedly given just to avoid the side effects associated
with the long-term use of systemic corticosteroids). Another
interesting point is that some patients may become
omalizumab-resistant over time (TABLE 2); [63,64];, which suggests
that the pathogenesis of the disease might rely on the activa-
tion of several distinct pathways, all eventually leading to his-
tamine release from mast cells and basophils, whose relative
prevalence may change in the different phases of the disease.
Third, the clinical effects of omalizumab are appreciable as
early as some days after the first administration. It has been
suggested that most of the clinical effect of omalizumab relies
on the down-regulation of the high-affinity IgE receptor on
mast cells and basophils, which eventually leads to a reduced
activation of these cells and a drop in degranulation and
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Figure 1. Mechanisms of action of corticosteroids on the main effector cells in the pathophysiology of chronic spontaneous
urticaria. Corticosteroids exert a genomic inhibitory effect on the activation of mast cells, eosinophils and T lymphocytes, whereas they
exert a nongenomic inhibition on vasodilation and vascular permeability.
C’: Complement; Fc"RI and FceRII: High- and low-affinity IgE receptors; F1+2: Prothrombin fragment 1 + 2, MBP: Major basic protein;
VEGF: Vascular endothelial growth factor.
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Table 2. Clinical outcome in patients with severe urticaria treated with omalizumab.

Authors (year) No. Medication Clinical response (%) Time to efficacy (wks) Ref.

Complete Partial Poor (<50%)

Kaplan et al. (2008) 12 OMA 300 58% 9% 33% NA [59]

Maurer et al. (2011) 26 OMA 300 64% 27% 9% 1 week [60]

Saini et al. (2011) 45 OMA 300 33% 38% 29% 1 week [20]

Labrador et al. (2013) 110 OMA 300 82% 11% 7% NA [61]

Maurer et al. (2013) 67 OMA 300 44% 22% 34% 1 week [21]

Altman and Naimi (2013) 30 OMA 300 60% 13% 27% NA [62]

Kaplan et al. (2013) 252 OMA 300 34% 18% 48% 2 weeks [22]

Song et al. (2013) 16 OMA 150 NA NA 13%† NA [63]

Sussman et al. (2014) 68 OMA 150 69% 18% 13%‡ NA [64]

Metz et al. (2014) 51 OMA 150 75% 0% 25% 1 week [65]

Saini et al. (2014) 81 OMA 300 36% 16% 48% 1 week [66]

†3/14 responders became refractory to Omalizumab subsequently.
‡Further 9% responders became refractory to Omalizumab subsequently.
NA: Data not available.
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Figure 2. Sites of intervention of omalizumab in chronic spontaneous urticaria pathophysiology. Omalizumab binds free IgE,
depleting its serum pool. Moreover, it down-regulates the expression of high-affinity IgE receptors on mast cells, induces eosinophil apo-
ptosis and decreases coagulation activation.
C’: Complement; Fc"RI and FceRII: High- and low-affinity IgE receptors; F1+2: Prothrombin fragment 1 + 2, MBP: Major basic protein;
VEGF: Vascular endothelial growth factor.
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release of inflammatory mediators [67]. However, such effects
require 3–4 weeks to occur, at least on mast cells, which is a
far longer time than the few days needed to see the decrease
in urticaria severity score. In fact, omalizumab exerts a num-
ber of other effects [68], not least on the coagulation pathway

where it leads to a marked reduction of D-dimer plasma lev-
els [69] in a way similar to heparin [68]. Notably, some studies
have shown the clinical efficacy of anticoagulant therapy in
patients with CSU [45–48,70]. Another relevant point is that
omalizumab reduces basophil histamine release after as short

Table 3. Clinical outcome in patients with severe chronic spontaneous urticaria treated with cyclosporine.

Authors (year) No. Daily dose Clinical response (%) Time to efficacy (wks) Ref.

Complete Partial None

Toubi et al. (1997) 23 3 mg/kg 57% 26% 17% 1 week [13]

Grattan et al. (2000) 29 4 mg/kg 66% 33% NA [15]

Loria et al. (2001) 10 5 mg/kg 70% 20% 10% 5 days [77]

Di Gioacchino et al. (2003) 40 5 mg/kg 45% 50% 5%† NA [16]

Vena et al. (2006) 43 5 mg/kg day 0 to day 13

4 mg/kg day 14 to day 27

3 mg/kg day 28 on

63% NA 9% NA [18]

Kessel & Toubi (2010) 100 3 mg/kg 62% 20% 18% NA [19]

†Non responders responsive to 25 mg/day prednisolone.
NA: Not available.
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Figure 3. Inhibitory effects of cyclosporine on the activation of mast cells, eosinophils and T lymphocytes in chronic
spontaneous urticaria.
C’: Complement; Fc"RI and FceRII: High- and low-affinity IgE receptors; F1+2: Prothrombin fragment 1 + 2, MBP: Major basic protein;
VEGF: Vascular endothelial growth factor.
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as 2 weeks of the first administration, in parallel with its clin-
ical effect, both in asthma and in urticaria, at a time point
when mast cells are still active [71,72]. Furthermore, the drug
seems to exert an inhibitory effect on eosinophils [71], a cell
line that has been associated with the hyperexpression of tis-
sue factor and the activation of the coagulation cascade [73,74].
Interestingly, the clinical effect of omalizumab ceases about
1 month after the last administration, suggesting that the
drug does not induce a long-lasting change in cellular mecha-
nisms of inflammation, but rather seems to act like pressing
an ‘off’ button that stops working as soon as it is released. In
effect, recent studies suggest that the rapid response to omali-
zumab is probably the result of the elimination of an activat-
ing signal rather than the generation of a negative inhibitory
signal [75]. It has been also found that omalizumab decreases
IgE synthesis by B cells, inducing a state of anergy [76]

although the relevance of such effect in CSU patients is
unclear. FIGURE 2 shows the possible sites of intervention of
omalizumab in CSU pathophysiology.

Cyclosporine

Cyclosporine is a cyclic oligopeptide macrolide that binds an
intracellular protein (cyclophilin). The complex then binds to
the cytoplasmic protein calcineurin, leading to an inhibition
of its activity, and hence inhibiting T-cell activation. Cyclo-
sporine blocks the induction of genes for a variety of

cytokines and cytokine receptors, resulting in immunomodu-
lating activity. It exerts its effects on cytokines involved in the
activation, proliferation and survival of cells important in the
immune response, including lymphocytes, mast cells and eosi-
nophils [16,19,77]. The response to cyclosporine treatment in
CSU patients is generally as short as 5–7 days. The outcome
in patients with severe urticaria treated with cyclosporine in
studies published so far [13,15,16,18,19,77] is shown in TABLE 3. The
possible mechanisms of action of cyclosporine are depicted
in FIGURE 3. As with corticosteroids and omalizumab, a variable
proportion of patients did not respond to the drug and
responded to corticosteroids.

Discussion
Looking at the data presented above (TABLE 4), it seems conceiv-
able that several distinct inflammation pathways may be acti-
vated in CSU; all of them eventually lead to histamine release
from mast cells and basophils, but each of them may prevail on
the others in a specific subset of patients. The effect of cortico-
steroids, cyclosporine and omalizumab at a cellular level are
summarized in TABLE 5 and illustrated in FIGURES 1–3. Large studies
of H1-antihistamine-resistant patients, plotting the clinical
responses to the different drugs against histochemical finding,
histamine-release assays, autoimmunity investigations and coag-
ulation studies, are needed with the aim to get a more precise
picture of the situation, and perhaps to identify specific

Table 4. Cellular effects and time to efficacy of cyclosporine, omalizumab and corticosteroids.

Drug Mechanism of action Cells involved Timing Ref.

Cyclosporine Inhibition of calcineurin

Inhibition of T-cell activation

Inhibition of transcription

Inhibition of histamine release from basophils and skin mast cells

T-cells, mast cells and

basophils and skin mast

cells

5–7

days

[13,19,61]

Omalizumab Binding of free IgE

Down-regulation of IgE receptors on mast cells and basophils

Inhibitory effects on eosinophils

Decrease of IgE synthesis

Mast cells and basophils

Eosinophils

B-cells

1 week [20–22,62]

Corticosteroids Genomic effects:

Switch off of many inflammatory genes encoding for inflammatory

proteins

Non genomic effects:

Inhibition of vasodilatation and vascular permeability by binding

membrane receptors and activating inhibitory signaling cascade

T lymphocyte, B

lymphocyte, Eosinophils,

Endothelial cells

Inflammatory cells infiltrate

>24 h

<24 h

[9,50–52]

Table 5. Effect of third-level treatments on different cell types.

Drug Mast cells Basophils Eosinophils T lymphocytes B lymphocytes Endothelial cells

Cyclosporine + ++ +/� +++ +/� No data

Omalizumab +++ +++ + No data + No data

Corticosteroids NO NO +++ +++ ++ ++

DIRECT DIRECT

EFFECT EFFECT
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phenotypes of the disease showing a better or worse responsivity
to the different therapeutic approaches. In conclusion, CSU can
be considered as a mast cell- and basophil-dependent inflamma-
tory disorder of the skin, in which an acute phase response
occurs [78]. Such features, along with the autoimmune phenom-
ena provide the rationale for anti-inflammatory and immuno-
suppressive therapies.

Expert commentary
Most patients with chronic spontaneous urticaria respond to
one or more of the drugs presently recommended to treat this
disease. Nonetheless, in some cases, the treatments fail, and we
need to learn more about the pathogenesis of this disease to
classify patients into ‘phenotypes’ that can be associated with a
better response to the single available drugs.

Five-year view
Presently, there is little knowledge regarding what induces hista-
mine release from mast cells and basophils in patients with chronic
urticaria. A better understanding of the multiple pathogenic mech-
anisms involved in this disease will probably lead to novel, more
patient-tailored treatment strategies for those unresponsive to
H1-antihistamines and, possibly, even causal treatments.
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Key issues

. Chronic spontaneous urticaria is a frequent disorder that may heavily worsen the quality of life.

. Chronic spontaneous urticaria may be severe and unresponsive to H1-antihistamine treatment.

. In severely affected patients, several drugs have been used but only systemic steroids, cyclosporine and omalizumab are presently

recommended by the guidelines.

. Systemic steroids are extremely effective but cannot be used in the long term due to side effects.

. Cyclosporine is effective and can be used for long-term treatments, but is associated with some side effects and many pharmacological

interactions.

. Omalizumab is effective and well tolerated but quite expensive.

. Some patients fail to respond to one or more of these three drugs.

. A better knowledge of the pathogenic mechanisms underlying the disease will lead to understand better the reasons for these failures

and to a more patient-tailored therapy.
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