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Abstract

Chronic urticaria (CU), one of the most frequent skin disorders, is defined as the repeated
occurrence of red, swollen, itchy and sometimes painful hives (wheals), and/or
angioedema (swellings in the deeper layers of the skin), for more than 6 weeks [1, 2].
CU has an estimated worldwide prevalence of approximately 1% [3], which includes
spontaneous and inducible types. In chronic spontaneous urticaria (CSU), the most
common type of CU, symptoms occur without a specific trigger [1, 3]. In contrast, in
chronic inducible urticaria (CIndU), symptoms occur in response to specific stimuli, such
as exposure to cold, heat or pressure [4]. Patients may suffer from CSU and CIndU in
parallel [2]. Chronic urticaria (CU) is defined as the repeated occurrence of red, swol-
len, itchy and sometimes painful wheals, and/or angioedema, for more than 6 weeks.
CU includes spontaneous and inducible types. In chronic spontaneous urticaria (CSU),
the most common type of CU, symptoms occur without a specific trigger. Treatment
of urticaria and/or angioedema mainly consist of antihistamines, short courses of corti-
costeroids, other immunosuppressive, and anti-inflammatory agents. Angioedema is a
deeper expression of urticaria which is classified by allergic, hereditary, acquired, and
angiotensin-converting enzyme inhibitor (ACEI)-induced forms.

Keywords: urticaria, treatment, management, angioedema

1. Introduction

H1 antihistamines are usually effective in the majority of urticaria and/or angioedema patients
but might be insufficient in some patients. Second-generation antihistamines are safe and
effective in patients with urticaria and are the first-line agents in all guidelines. For patients
not responding to monotherapy with a second-generation antihistamine in the second step,
several treatments can be used including higher doses of second-generation antihistamines,

I NT EC H © 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,

open science | open minds distribution, and reproduction in any medium, provided the original work is properly cited.



94 A Comprehensive Review of Urticaria and Angioedema

addition of H2 antagonist, or leukotriene receptor antagonists. First-generation antihista-
mines like hydroxyzine or doxepin can be considered in patients whose symptoms remain
uncontrolled in bed time. Systemic corticosteroids are frequently used for refractory patients
with urticaria and might be considered in some patients for only short-time use. Alternative
therapies including omalizumab are approved by the Food and Drug Administration (FDA)
for patients with chronic refractory urticaria and cyclosporine. Anti-inflammatory agents
including dapsone, sulfasalazine, hydroxychloroquine, and colchicine have been used in
some patients with limited evidence for efficacy in chronic urticaria.

Acute attacks of HAE are unresponsive to antihistamines or corticosteroids. C1-INH
replacement, plasma kallikrein inhibitor, bradykinin receptor antagonist, and fresh frozen
plasma have been approved for the treatment of acute attacks. Angioedema caused by ACE
inhibitors can be an acute emergency with laryngeal or tongue edema. There is no response
to antihistamines or corticosteroids. Fresh frozen plasma, C1 inhibitor, and bradykinin recep-
tor antagonist appear to be safe and effective therapeutic options for the management of
ACEl-induced angioedema.

2. Management of urticaria

Urticaria is commonly defined as the sudden appearance of wheals that are typically pruritic
and resolve within 24 h without any skin changes, although some lesions may last up to 48 h
[1]. The updated classification of urticaria distinguishes acute and chronic urticaria. Acute
urticaria is defined as the one persisting less than 6 weeks, whereas chronic urticaria (CU)
persists for at least 6 weeks [1]. Chronic urticaria is spontaneous (CSU) or inducible (CIU)
[2]. CSU is a common disorder with a prevalence of 1% that is characterized by recurrent
wheals, angioedema, or both for more than 6 weeks (with or without free intervals). CSU is
self-limited but in many patients, symptoms recur for several years and can be refractory to
standard therapies [3, 4].

The international urticaria guidelines advise standard dose, second-generation H1-antihistamines
as first-line therapy [5]. However, H1 antihistamine treatment leads to absence of symptoms
in fewer than 50% of patients, and in about 10% of cases, they fail to control the disease even
at higher than licensed doses [5, 3]. Up-dosing of second-generation H1 antihistamines (up
to fourfold), as recommended by the urticaria guideline as second-line therapy, can improve
response, but many patients remain symptomatic. The urticaria guideline recommends add-
on omalizumab, cyclosporin A (CsA) or montelukast third line in patients with an inadequate
response to high-dose H1 antihistamines [5]. In refractory patients, short courses of oral steroids
may induce a remission in about 50% of cases [3]. Other approaches include intravenous immu-
noglobulin, rituximab, dapsone, and anticoagulants are also limited by paucity of data on their
efficacy and adverse effect profile [3, 6].

According to guidelines prepared in accordance with data obtained mostly in adult studies,
the primarily preferred drug in acute and chronic urticaria exacerbations in children is second-
generation H1 antihistamines. Guidelines recommend that the dose should be increased three
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or fourfold in cases where response to H1 antihistamines treatment is not obtained at normal
doses. If success of therapy cannot be achieved with H1 antihistamines used at the usual dose,
high-dose H1 antihistamines is recommended. It has been reported that corticosteroids may
be used short term (up to 10 days) in periods of urticaria exacerbations. However, guidelines
also state that a definite recommendation cannot be made because there are insufficient ran-
domized controlled studies in this area. The primary treatment option in long-term treatment
of chronic urticaria is again second-generation nonsedative H1 antihistamines. However,
the number of randomized controlled studies is substantially low for evidence-based rec-
ommendations in children. In patients who do not respond to high-dose H1 antihistaminic
treatment, corticosteroid, omalizumab, cyclosporin A, and montelukast constitute tertiary
treatment options. However, these drugs are recommended only in eligible patients because
of the adverse effects and costs of these drugs [7].

It is clear that the current evidence-based treatment algorithm does not fit every urticaria
patient. It is important that physicians do not just consult the algorithm but read the guideline
line by line and employ an individualized approach for the care of each patient.

2.1. H1 antihistamines

Current international guidelines recommend a licensed dose of second- or third-generation
(non-sedating) antihistamines for the treatment of all forms of urticaria as the first-line
therapeutic option. Second-generation H1 antihistamines include fexofenadine, loratadine,
and cetirizine. Third-generation antihistamines include desloratadine and levocetirizine.
These medications should be taken continuously at the lowest necessary dose rather than
on demand. This treatment with licensed doses of H1 antihistamines leads to an absence of
symptoms in fewer than 50% of patients with CSU [5].

If CSU symptoms persist after 2 weeks of treatment with licensed doses of second-generation
H1 antihistamines, it is recommended to increase the dose up to four times the licensed dose
instead of combining different H1 antihistamines to obtain control as a second-line treatment.
But there are only few controlled studies that have assessed the efficacy and safety of non-
sedating antihistamines [5, 6]. This dose increase results in a higher degree of efficacy in some,
but not all, patients, with up to one-third of patients remaining symptomatic [5].

First-generation H1 antihistamines (diphenhydramine and hydroxyzine) are lipophilic
compounds which cross the blood-brain barrier and therefore sedating and anticholinergic
side effects. They impair cognitive function, learning, and performance. First-generation
H1 antihistamines have been advocated for use by the US guidelines as step two therapy
at night and can be titrated up to higher doses as step three therapy if tolerated by the
patient. Non-sedating second- and third-generation H1 antihistamines have lower pro-
pensity to cross the blood-brain barrier. Because of this, non-sedating H1 antihistamines
are favored [6].

In studies mentioned above, higher-than-standard doses of antihistamines were not
associated with an increase in adverse effects in most cases. Antihistamines also have anti-
inflammatory effects in the treatment of urticaria when used at higher doses than licensed
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doses. Anti-inflammatory activity may result from the activation of genes responsible for the
synthesis and/or synthesis of pro-inflammatory mediators [6].

2.2. H2 antihistamines

H2 antihistamines such as cimetidine and ranitidine are more typically used as add-on ther-
apy in combination with H1 antihistamines and leukotriene receptor antagonists (LTRAs).
A review of the Global Urticaria Forum’s attendees’ opinions suggested that although these
agents are old and generally well tolerated by patients, they are unlikely to be used in clinical
practice [8].

2.3. Leukotriene receptor antagonists

Cysteinyl leukotrienes are potent pro-inflammatory mediators, the effects of which can be
blocked by LTRAs such as montelukast, zafirlukast, and pranlukast. LTRAs are recommended
as add-on step two therapies by the US guidelines and in the third step in the Europe Union’s
(EU) guidelines. LTRAs have been found to significantly improve CU symptoms when used
in conjunction with H1 antihistamines but are not as effective as H1 antihistamines when
used as monotherapy. Combination therapy of antihistamines plus LTRAs may be more
effective in patients with aspirin and nonsteroidal anti-inflammatory drug-exacerbated CSU.
LTRAs appear to be well tolerated, with a good side-effect profile. Montelukast is not cur-
rently licensed for the treatment of CSU [1, 5, 9, 10].

2.4. Third-line treatments

If a patient’'s CSU symptoms persist after 1-4 weeks of second-line treatment, add-on
omalizumab, CsA, or montelukast are recommended as third-line options. Both omalizumab
and CsA are effective third-line CSU treatments; montelukast appears to have lower efficacy
in this setting.

2.5. Omalizumab

Omalizumab, a humanized recombinant immunoglobin (Ig) G1 kappa monoclonal anti-IgE, is
effective in antihistamine-unresponsive patients although optimal treatment duration needs
to be defined [3]. Omalizumab is currently the only agent licensed for the third-line treatment
of CSU [8]. The FDA approved the omalizumab for CU is 150 to 300 mg subcutaneously every
4 weeks. The clinical response starts after 1 week at the earliest, and the complete response can
be prolonged up to 4-6 months. Studies found that complete control in approximately one-
third of patients, partial control in another one-third, and one-third were unresponsive [1].

Omalizumab carries a label warning for anaphylaxis, although no cases of anaphylaxis were
reported in the phase III trials of omalizumab in CSU. Other known risks associated with
omalizumab include increased risks of cardiac and neurovascular events and a controversial
increased risk of lymphoma. Omalizumab is generally well tolerated in patients with CSU
and is rated as pregnancy category B [5, 1].
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2.6. Cyclosporin A

Cyclosporin A (CsA) could be a suitable drug for the treatment of CSU as it directly inhibits mast
cell degranulation as well as targeting T-cells. Similarly, CsA directly inhibits part of the basophil
histamine release assay (BHRA) [5]. Response of autoreactive CSU to CsA has been associated
with disappearance of autoantibodies and CsA may be disease-modifying in these patients [5].
A low-dose CsA treatment (3 mg/kg per day or less) has been shown to cause full remission of
symptoms in a number of different randomized controlled trials and real-world studies [11-14].

CsA is also effective in the majority of antihistamine-resistant CSU patients, but its use is
limited by potential side effects [3]. The most common adverse events associated with the use
of CsA include hypertension, fatigue, gastrointestinal problems, and headache [15]. It is also
thought that long-term use of CsA may be responsible for the development of non-melanoma
skin cancer [16]. In patients receiving CsA therapy, monitoring of blood pressure and renal
function is particularly important [13]. CsA is not currently licensed for the treatment of CSU
and should be preferred only as a short-term treatment option [5].

Cyclosporin has been reported to be effective in some studies of CSU, including three
double-blind [12-18], and one study reported that 40% of patients achieved complete remis-
sion in 9 months [18].

2.7. Other treatment options

Other possible options for the treatment of CSU are anti-inflammatory medications
(hydroxychloroquine, dapsone, sulfasalazine, and colchicine) and immunosuppressants
(mycophenolate, tacrolimus, azathioprine, and methotrexate) supported by low levels of
evidence as defined by the Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) system (Table 1).

Drug Quality of evidence Strength of recommendation
H2 antihistamines Moderate Weak (+)

Oral corticosteroids (short course) Low Weak (+)

Oral corticosteroids Very low Strong (-)

Anti-inflammatory agents (dapsone, = Low-very low Weak (+)

sulfasalazine, hydroxychloroquine,
colchines, mycophenolate mofetil)

Immunosuppressive agents Very low Weak (+)
Methotrexate

Cyclophosphamide

Intravenous Ig Low Weak (+)

(+) recommendation for medication, (-) recommendation against medication, and Ig: immunoglobulin

Table 1. Quality of evidence and strength of recommendation for use of intervention in CSU based on the GRADE
system.
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2.8. Dapsone

In the current international urticaria guideline, the use of dapsone and its effectivity is still
unclear. However, in a double-blind, placebo-controlled study, dapsone has been reported
as a promising agent in patients with CSU unresponsive to antihistamines [19]. Supportive
evidence is needed to recommend the use of dapsone in urticaria patients [8].

2.9. Azathioprine

Additional new therapies such as azathioprine are under investigation for use in urticaria,
although the evidence supporting their use is currently limited and not robust enough to
warrant a change in current guidance [8].

2.10. Corticosteroids

Oral corticosteroids are commonly used in management of acute urticaria, and prednisone
has been shown to significantly improve control of symptoms compared to antihistamines
alone. Short courses (10 days—3 weeks) of corticosteroids may be used at any time if disease
exacerbations are required in CU [5, 1].

3. Management of angioedema

Although both urticaria and allergic angioedema are associated with mast cell activation,
there are many differences between them. While urticaria affects the skin, angioedema usu-
ally affects the mucosal tissue as well. In addition, middle and papillary dermis are involved
in urticaria, whereas reticular dermis and submucosal tissues are involved in angioedema.
Angioedema usually resolves in less than 24-48 h, disappear without aftereffects and are
more painful than itchy [20, 2, 1].

Most cases of angioedema are attributable to the histamine and bradykinin. Histamine-
mediated (allergic) angioedema occurs through a type I hypersensitivity reaction,
whereas bradykinin-mediated (non-allergic) angioedema is iatrogenic or hereditary
in origin. Bradykinin-mediated angioedema is divided into three distinct types:
hereditary angioedema (HAE), angiotensin-converting enzyme inhibitor (ACEI)-induced
angioedema, and acquired angioedema (AAE) [20] (Table 2). Although their clinical
presentations bear similarities, the treatment algorithm differs significantly from each
other. Corticosteroids and epinephrine are effective only in the management of histamine-
mediated angioedema [20].

Priority of the treatment of angioedema is to provide airway protection. Intramuscular epi-
nephrine may be required in the presence of acute laryngeal edema or anaphylaxis. It is
administered in adult patients at doses of 1:1000 mg 0.2-0.5 mg and in children at doses
of 0.01 mg/kg (up to 0.03 mg). These doses may be repeated at intervals of 5-15 min and if
necessary with monitoring [20].
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Angioedema type Clinical and diagnostic features

Histamine mediated

Allergic angioedema Angioedema is usually accompanied by urticaria and sometimes
anaphylaxis, may be pruritic, and is associated with exposure to allergens;
attacks last for 24-48 h; it is responsive to antihistamines and corticosteroids

Angioedema with urticarial vasculitis =~ Angioedema may accompanied by urticaria; there may be petechiae or
purpura after swelling resolves; symptoms of underlying vasculitis

Bradykinin mediated

Hereditary angioedema typesIand II =~ Recurrent attacks without urticaria; erythema marginatum is a cardinal
finding; onset of the disease in childhood or young adulthood, worsens
at puberty; family history in 75% of patients; attacks unresponsive to
antihistamines or corticosteroids

Hereditary angioedema type III Associated with mutations in factor XII, more common in women, may
be estrogen dependent, typical onset after childhood, face and tongue
extremity involvement is more frequent than abdominal, recurrent tongue
swelling is a cardinal symptom, more disease-free intervals than in HAE
types I and II, family history of angioedema, and attacks are unresponsive to
antihistamines or corticosteroids

Acquired angioedema Attacks are similar to HEA, onset in middle age or later, no family history,
attacks unresponsive to antihistamines or corticosteroids

ACE inhibitor-induced angioedema History of ACE inhibitor use, no urticaria, face and tongue are the most
frequent sites, more common in blacks and smokers, patients usually can
tolerate ARBs

Not mediated by histamine or bradykinin

Idiopathic angioedema Angioedema sometimes accompanied by urticaria, swelling may persist for
up to 48 h, attacks may occur daily, patients are responsive to antihistamines
or corticosteroids

Pseudoallergic angioedema Urticaria is typically present, usually a class-specific reaction thought
to be mediated by cysteinyl-leukotriens and includes NSAID-induced
angioedema, which occurs because of cyclooxygenase inhibition and
subsequent release of cysteinyl-leukotriens

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAID, nonsteroidal anti-inflammatory drug.

Table 2. Clinical and diagnostic features of various types of angioedema.

3.1. Hereditary angioedema

Hereditary angioedema (HEA) is a rare, autosomal dominant disorder characterized by
a quantitative (type I) or qualitative (type II) deficiency of C1 esterase inhibitor (C1-INH)
protein. HAE with normal C1-INH (type III) occurs because of one of two known mutations
in the gene for factor XII [20].

3.2. C1-INH replacement therapy

C1-INH replacement therapy maintains a central role for the treatment of angioedema attacks
in patients with HAE. Berinert is a purified, pasteurized, and lyophilized form of C1-INH
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concentrate which is derived from human plasma. It was approved by the US FDA in 2009 for
the treatment of acute abdominal, facial, and, more recently, laryngeal attacks of HAE in adult
and adolescent patients [20]. It is approved in the European Union and the USA for adults and
adolescents (213 years of age) for the treatment of acute angioedema attacks in patients with
HEA due to C1-INH deficiency [21] (Table 3).

3.3. Plasma kallikrein inhibitor

Ecallantide (Kalbitor) received FDA approval in 2009 for use in the treatment of acute exacer-
bations of HEA in people aged 16 years and more. However, the EU rendered a negative opin-
ion regarding its approval. Ecallantide can be used against attacks of HAE at any anatomical
location, including abdominal/gastrointestinal, laryngeal, and peripheral attacks [22] (Table 3).

3.4. Bradykinin receptor antagonist

Icatibant (Firazyr) is a highly selective competitive bradykinin [32 receptor antagonist, and it
is available as 30 mg in 3-ml solution as a ready-to-use syringe for immediate subcutaneous
injection in an HAE attack [20] (Table 3).

Therapy and indication Dosage Monitoring tests

C1 esterase inhibitor [human] 20U/kg body weight IV at a rate of Monitor patients with known risk
(Berinert; CSL Behring) 4 ml/min factors for thrombotic events
Indicated for the treatment of acute Epinephrine should be immediately
abdominal or facial attacks of HEA in available to treat any acute severe
adult and adolescent patients hypersensitivity reactions following

discontinuation of administration

Plasma kallikrein inhibitor (kalbitor =~ 30 mg (3 ml) SC in three 10-mg (1 ml) Given the similarity in

[ecallantide]; Dyax Corb) injections hypersensitivity symptoms and acute
HAE symptoms, monitor patients
closely for hypersensitivity reactions

Indicated for attacks at all anatomic ~ If attack persists, additional dose of ~ Administer in a setting equipped to
sites 30 mg (3 ml) may be administered manage anaphylaxis and HEA
within a 24-h period

Fresh frozen plasma 2U at 1-12 h before the event (only Baseline, liver function test, hepatitis
for use when C1-INH concentrateis ~ virology
not available)

Bradykinin 32 receptor antagonist 30 mg (3 ml) injected SC in the For patients who never received
abdominal area. Firazyr previously, the first treatment
) ) ) o L should be given in a medical
(Fizary [Icatibant] Shire Orphan If attack persists, additional injections ;. <tirution or under the guidance of
Therapies) of 30 mg (3 ml) may be administered

a physician
at intervals of > 6h Phy

Indicated for attacks at all anatomic ~~ No more than 3 injections in 24 h
sites

C1-INH, C1 esterase inhibitor; IV, mntravenously; SC, subcutaneously.

Table 3. Treatment options of hereditary angioedema.
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3.5. ACE inhibitor-induced angioedema

ACEl-induced angioedema is due to excessive accumulation of bradykinin. ACEI-induced
angioedema is most commonly present with swelling of face, lips, tongue, and larynx and
rarely involves visceral organs. Urticaria and itching are notably absent. Life-threatening
edema of the upper airway is present in 25-39% of cases of ACFEI-induced angioedema.
Although ACEl-induced angioedema most commonly occurs shortly after treatment is
initiated, it can develop long after treatment has started [20]. The nonallergic nature of the
reaction renders traditional therapies (corticosteroids and antihistamines) as ineffective.
Fresh frozen plasma, C1 inhibitor, and icatibant appear to be safe and effective therapeutic
options for the management of ACEI-induced angioedema [22].

4. Management of anaphylaxis

Anaphylactic findings may include diffuse urticarial plaques, angioedema, gastrointestinal
symptoms, and hypotension. In severe forms of anaphylaxis, loss of consciousness
due to vascular collapse may develop. Pulmonary symptoms such as hyperinflation,
peribronchial obstruction, and submucosal edema are frequently observed during ana-
phylaxis [20].

Elevation of lower extremities and placing in a supine position of the patient (semi-reclining
if dyspneic or vomiting) are recommended [23]. An important component of acute man-
agement of anaphylaxis is volume expansion. The largest catheter possible should be
placed on the largest peripheral vessel, and the rate should be titrated according to pulse
and blood pressure. Adults are infused with 1-2 L iv of normal saline (5-10 mL/kg in the
first 5 min) and 30 mL/kg iv in the first h in children. Antihistamines act slower than epi-
nephrine and should not be administered alone in the treatment of anaphylaxis or acute
allergic angioedema. The combined use of H1 and H2 blockers is more effective than
the H1 antihistamines alone. Diphenhydramine should be administered to 25-50 mg iv
in adults and 1 mg/kg iv (up to 50 mg) in children. Similar oral doses may be sufficient
for mild episodes. Ranitidine should be infused 1 mg/kg iv in adults, 12.5-50 mg, iv for
10 min, in children. Inhaled (32 agonists are useful when bronchospasm is resistant to
epinephrine injection alone. Systemic corticosteroids are not sufficient to prevent anaphy-
laxis. Although the use of parenteral corticosteroids (iv methylprednisolone) provides a
benefit in histamine-mediated angioedema, the therapeutic effect is not immediate [20].
Epinephrine is the first choice as recommended in all guidelines. It is recommended to
inject from an autoinjector IM in the mid-outher of the thigh. The first-aid dose of epi-
nephrine is 0.01 mg/kg of a 1 mg/mL (1:1000) dilution to a maximum dose of 0.5 mg in
an adult or 0.3 mg in a child. This dose can be repeated every 5-15 min as needed [24].
Intravenous epinephrine (0.1 mg in 100 mL saline, 1:100.000 solution, initially at a rate of
30-100 mL/h) may be administered in cases that do not respond to recurrent epinephrine
injection and fluid therapy. Hemodynamic monitoring is recommended during intrave-
nous epinephrine therapy [23].

101



102 A Comprehensive Review of Urticaria and Angioedema

Author details

Emel Erdal Calikoglu', Didem Mullaaziz'* and Asli Kaptanoglu?

*Address all correspondence to: didem_mullaaziz@yahoo.com

1 Department of Dermatology and Venereology, Faculty of Medicine, Near East University,
Nicosia, Cyprus

2 Department of Dermatology and Venereology, Faculty of Medicine, Marmara University,
Istanbul, Turkey

References

[1]

3]

[4]

[7]

[8]

[9]

[10]

Fine LM, Bernstein JA. Guideline of chronic urticaria beyond. Allergy, Asthma &
Immunology Research. 2016;8(5):396—403.

Boccon-Gibod I, Bouillet L. Angioedema and urticaria. Annales de dermatologie et de
vénéréologie. 2014;141 Suppl 3:5586-595.

Asero R, Pinter E, Marra AM, Tedeschi A, Cugno M, Marzano AV. Current challenges
and controversies in the management of chronic spontaneous urticaria. Expert Review
of Clinical Immunology. 2015;11(10):1073-1082.

Wieder S, Maurer M, Lebwohl M. Treatment of severely recalcitrant chronic spontane-
ous urticaria: a discussion of relevant issues. American Journal of Clinical Dermatology.
2015;16(1):19-26.

Vestergaard C, Toubi E, Maurer M, Triggiani M, Ballmer-Weber B, Marsland A, Ferrer
M, Knulst A, Giménez-Arnau A. Treatment of chronic spontaneous urticaria with an

inadequate response to Hl-antihistamines: an expertopinion. European Journal of
Dermatology.2017; 27(1):10-19.

Godse K, Bhattar P, Patil S, Nadkarni N, Gautam M. Updosing of nonsedating anti-hista-
mines in recalcitrant chronic urticaria. Indian Journal of Dermatology. 2016;61(3):273-278.

Uysal P, Avcil S, Erge D. High-dose anti-histamine use and risk factors in children with
urticaria. Turk Pediatri Arsivi. 2016;51(4):198-203.

Staubach P, Zuberbier T, Vestergaard C, Siebenhaar F, Toubi E, Sussman G. Controversies
and challenges in the management of chronic urticaria. Journal of the European Academy
of Dermatology and Venereology. 2016;30 Suppl 5:16-24.

De Silva NL, Damayanthi H, Rajapakse AC, Rodrigo C, Rajapakse S. Leukotriene recep-
tor antagonists for chronic urticaria: a systematic review. Allergy Asthma Clinical
Immunology. 2014;10:24.

Di Lorenzo G, D’Alcamo A, Rizzo M et al. Leukotriene receptor antagonists in mono-
therapy or in combination with antihistamines in the treatment of chronic urticaria: a
systematic review. Journal of Asthma and Allergy. 2008;2:9-16.



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Urticaria and Angioedema Treatment
http://dx.doi.org/10.5772/intechopen.68676

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 CE, O’Donnell BF, Francis DM, et al. Randomized doubleblind study of cyclo-
sporin in chronic ‘idiopathic” urticaria. British Journal of Dermatology. 2000;143:365-372.

Kessel A, Toubi E. Cyclosporine-A in severe chronic urticaria: the option for long-term
therapy. Allergy. 2010;65:1478-1482.

Vena GA, Cassano N, Colombo D, Peruzzi E, Pigatto P. Cyclosporine in chronic idio-
pathic urticaria: a double-blind, randomized, placebo-controlled trial. Journal of the
American Academy of Dermatology. 2006;55:705-709.

Savic S, Marsland A, McKay D et al. Retrospective case note review of chronic sponta-
neous urticaria outcomes and adverse effects in patients treated with omalizumab or
cyclosporin in UK secondary care. Allergy, Asthma & Clinical Immunology. 2015;11:21.

Kaplan AP. Treatment of chronic spontaneous urticaria. Allergy, Asthma & Immunology
Research. 2012;4:326-331.

Vena GA, Cassano N, Colombo D, Peruzzi E, Pigatto P. Cyclosporine in chronic idio-
pathic urticaria: a double-blind, randomized, placebo-controlled trial. Journal of the
American Academy of Dermatology. 2006;55:705-709.

Di Gioacchino M, Di Stefano F, Cavallucci E et al. Treatment of chronic idiopathic urti-
caria and positive autologous serum skin test with cyclosporine: clinical and immuno-
logical evaluation. Allergy, Asthma & Proceedings. 2003;24:285-290.

Morgan M, Cooke A, Rogers L, Adams-Huet B, Khan DA. Double-blind placebo-con-
trolled trial of dapsone in antihistamine refractory chronic idiopathic urticaria. Journal
of Allergy and Clinical Immunology In Practice. 2014;2:601-606.

Bernstein JA, Moellman J. Emerging concepts in the diagnosis and treatment of patients
with undifferentiated angioedema. International Journal of Emergency Medicine.
2012;5:39.

Riedl M. Recombinant human C1 esterase inhibitor in the management of hereditary
angioedema. Clinical Drug Investigation. 2015;35(7):407-417.

Scalese M], Reinaker TS. Pharmacologic management of angioedema induced by angio-
tensin-converting enzyme inhibitors. American Journal of Health-System Pharmacy.
2016;73(12):873-879.

Dhami S, Panesar SS, Roberts G, Muraro A, Worm M, Bilo MB, Cardona V, Dubois
AE, DunnGalvin A, Eigenmann P, Fernandez-Rivas M, Halken S, Lack G, Niggemann
B, Rueff F, Santos AF, Vlieg-Boerstra B, Zolkipli ZQ, Sheikh A, EAACI Food Allergy
and Anaphylaxis Guidelines Group. Management of anaphylaxis: a systematic review.
Allergy. 2014;69(2):168-175.

Simons FE. Anaphylaxis. Journal of Allergy and Clinical Immunology. 2010;125(2 Suppl
2):5161-181.

103



ntechOpen

ntechOpen



