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Key Messages

• Contact urticaria syndrome (CUS) represents 
nowadays a worldwide health problem that 
needs a global approach.

• A high index of suspicion is needed to elicit 
the clinical history that would suggest this 
condition.

• CUS is treated mainly by prevention.
• Prognosis of CUS is entirely dependent on the 

ability of the patient to avoid the etiological 
substances.

• No standard recommendations on the use or 
consensus on the efficacy of pharmacological 
therapies for CUS currently exist.

 Introduction

Contact urticaria syndrome (CUS), contact urti-
caria (CoU), and protein contact dermatitis (PCD) 
are conditions characterized by the immediate 
development of contact inflammatory skin reac-
tions [1–5]. These reactions usually appear within 
minutes after contact with eliciting substances, 
and their signs and symptoms are determined by a 

wide range of factors, such as the route, duration, 
and extent of exposure; the sensitizing properties 
of the allergen; and the individual’s inherited and/
or acquired susceptibility [2]. Initial presentation 
of the reaction mainly manifests as wheals and/or 
dermatitis/eczema, and usually remains in the 
contact area. However, symptoms connected with 
CUS (particularly the immunological type) may 
occasionally spread beyond the initial site of con-
tact and progress to generalized urticaria, and/or 
systemic symptoms may develop that are similar 
to those found in angioedema, asthma, or anaphy-
lactic shock [1, 2, 6–8] (Table 13.1).

The clinical importance of immediate contact 
skin reactions, which can be commonly seen in 
dermatology practice [9], is not only because of 
the aforementioned risk of developing life- 
threatening reactions, but also because of their 
relevance in the occupational setting [10, 11]. 
Thus, occupational CoU can account for 5% to 
10% of reported cases of occupational skin dis-
eases and can have a significant impact on the 
quality of life of workers, resulting in physical, 
psychological, and financial hardships [10, 12]. 
For these reasons, early and proper diagnosis, 
and appropriate management of patients when 
they have been correctly diagnosed, is mandatory 
to avoid such undesirable consequences.

The purpose of this chapter is to discuss the 
different therapeutic options available for the 
management of CUS, review the mechanisms 
by which these treatments might achieve their 
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 therapeutic effects on patients with CUS, and 
propose a simple and effective algorithm for 
the management and treatment of this 
condition.

 Pathogenic Mechanisms in CUS

To understand the beneficial effects of the 
treatments available for the management of 
immediate contact skin reactions, knowledge 
of the mechanisms involved in the pathogene-
sis of the disease is of utmost importance. 
Although such mechanisms are not yet fully 
understood, the general classification distin-
guishes these types [7].

 1. Immunological contact urticaria (ICoU). 
ICoU is a type I immunoglobulin E (IgE)-
mediated hypersensitivity reaction in which 
the patient’s immune system has been previ-
ously sensitized to the eliciting substance [1, 
9, 13, 14]. Thus, after the initial binding of 
allergen-bound IgE to mast cells and baso-
phils, histamine (mainly) and other inflamma-
tory mediators are released, causing the itch, 
inflammation, and swelling in the skin [1, 5, 
8]. Therefore, the release of histamine is the 
central mechanism in the pathogenesis of this 
type of CoU.

 2. Nonimmunological contact urticaria (NICoU). 
NICoU is probably the most common form of 
the disease, does not require presensitization 
to an allergen, and causes the skin reaction 
without the involvement of immunological 

processes [12]. In these cases, it is presumed 
that some urticants may cause the epidermal 
release of vasoactive substances, such as pros-
taglandins and leukotrienes, and a non-IgE- 
mediated histamine release from mast cells 
after a direct insult to the local blood vessels 
[1, 12, 15, 16]. Because of the lack of response 
to antihistamines, histamine is not considered 
the main inflammatory mediator involved in 
this type of CoU [5, 17]. Instead, because oral 
and topical nonsteroidal antiinflammatory 
drugs (NSAIDs) can provide a satisfactory 
clinical response, prostaglandins and leukotri-
enes are considered the main agents in NICoU 
[18–21].

 3. Idiopathic or CoU of unknown origin. A third 
category of CoU reactions also exists for sub-
stances that elicit mixed features of both 
NICoU and ICoU, or where the mechanism 
remains uncertain [9, 15].

Furthermore, in cases of PCD, which is a particu-
lar type of immediate skin reaction caused by the 
recurrent exposure to high molecular weight pro-
teins [22], a different molecular mechanism could 
be identified. Although its pathogenesis remains 
unclear, it may involve a type I hypersensitivity 
reaction, type IV (cell-mediated delayed) hyper-
sensitivity reaction, and/or a delayed reaction 
from IgE-bearing Langerhans cells, similar to that 
which is observed in atopic dermatitis [22–24]. 
Such mechanisms could explain the clinical fea-
tures observed in PCD (typically presents with 
hand and fingertip eczematous dermatitis) and the 
symptomatic relief achieved with topical cortico-
steroids or nonsteroidal topical immunomodula-
tors [22, 25]. Finally, it should be also noted that 
PCD and CoU can be induced by the same aller-
gen through immunological processes and can 
occasionally be present in the same patient [2].

 Management and Treatment 
of Contact Urticaria Syndrome

Management of CUS is similar to that of other 
diseases caused by hypersensitivity reactions. 
Thus, the safest and most effective measure is the 

Table 13.1  Stages of contact urticaria syndrome

Stage 1 Localized urticaria
Nonspecific symptoms (itching,  
tingling, burning sensation)
immediate contact dermatitis  
(eczema: protein contact dermatitis)

Stage 2 Generalized urticaria
Stage 3 Extracutaneous involvement 

(rhinoconjunctivitis, bronchospasm, 
orolaryngeal, gastrointestinal)

Stage 4 Anaphylactic or anaphylactoid  
reaction (shock)

Source: Von Krogh and Maibach [7]
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complete avoidance of the particular allergen. In 
other words, CUS is mainly treated by prevention 
[26]. Therefore, once the culprit substance is 
identified, the patient should be advised to avoid 
that substance and potential cross-reacting sub-
stances. Complete avoidance of the allergen is 
not always feasible, however, especially in the 
occupational setting. In those cases where pre-
vention has failed and the symptoms interfere 
with the patient’s career and/or quality of life, 
pharmacological agents could be used to provide 
symptomatic relief [4]. Importantly, the first-line 
medications depend on the type of immediate 
contact skin reaction, but the overall goal is to 
inhibit the release of the inflammatory mediators 
involved in the pathogenesis of the disease.

Because preventive measures solve most cases 
of CUS, there is a lack of published experience 
regarding the management of this condition with 
topical or systemic drugs. These therapeutic 
options, which are discussed next, are similar to 
those used for chronic urticaria (in cases of CoU) 
or chronic eczema (in cases of PCD) (Table 13.2). 
However, no standard recommendations on the 
use or consensus on the efficacy of these thera-

pies currently exist for CUS. A simple and practi-
cal algorithm for the management of CUS is 
proposed in Fig. 13.1.

 Prevention

As previously mentioned, emphasis for treat-
ment of CUS should be placed on prevention, 
which remains the desideratum of therapy [26]. 
A thorough history and appropriate clinical test-
ing will help determine the responsible sub-
stances. Afterward, patients must be educated 
on their disorder, understand its possible evolu-
tion over time, and be aware of the therapeutic 
options available. Furthermore, in cases of 
ICoU, it is also important to stress that recurrent 
exposures to the eliciting substances can pre-
cipitate the progression to subsequent stages of 
the disease and therefore a greater risk of devel-
opment systemic symptoms and/or life-threat-
ening reactions [6, 8].

Primary prevention (which aim is to avert 
the onset of disease, for example, by the 
replacement of the responsible substances with 

Table 13.2 Treatment options for contact urticaria syndrome

Therapeutic alternative Indications Adverse side effects
Prevention NICoU, 

ICoU, PCD
None

H1 antihistamines ICoU, PCD Drowsiness, psychomotor impairment or anticholinergic effects 
(lower side effects with second-generation H1 antihistamines)

Topical corticosteroids PCD Skin atrophy, purpura, stretch marks, and possible alteration of 
intrinsic adrenocortical production

Topical calcineurin inhibitors PCD Stinging, burning, soreness, or itching in the area of treated skin 
during the first few days of treatment

Nonsteroidal antiinflammatory 
drugs (NSAIDs)

NICoU Nausea, vomiting, headache, dizziness, reduced appetite. The 
most serious side effects are ulcers, bleeding, kidney failure, 
and, rarely, liver failure

Systemic corticosteroids NICoU, 
ICoU, PCD

If long-term therapy: weight gain, hyperglycemia, hypertension, 
osteoporosis, cataracts, gastrointestinal bleeding

Phototherapy NICoU, 
ICoU, PCD

Erythema, hyperpigmentation, polymorphic light eruption, 
fatigue and premature aging of the skin

Leukotriene receptor antagonists NICoU, 
ICoU

Hypersensitivity, gastrointestinal disturbances, bleeding

Immunosuppressive agents 
(cyclosporine, methotrexate…)

NICoU, 
ICoU, PCD

Cyclosporine: hypertension and renal toxicity; methotrexate: 
bone marrow suppression and hepatitis

Anti-IgE therapy ICoU Local symptoms at the site of injection, headache, 
nasopharyngitis, sinusitis, nausea, diarrhea

NICoU nonimmunological contact urticaria, ICoU immunological contact urticaria, PCD protein contact dermatitis, 
IgE immunoglobulin E
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less harmful materials) and secondary preven-
tion (which aim is to detect and treat early 
stages of the disease, to prevent relapses or 
chronicity, and/or to induce behavioral change) 
are highly recommended for occupational CUS 
[10, 11, 27]. If the responsible substance cannot 
be replaced or eliminated, then an adequate 
control must be implemented to prevent worker 
exposure to the allergen. Other recommended 
measures may include providing personal pro-

tective equipment to the workers to reduce 
allergen exposure (e.g., in cases of latex- 
induced CoU, the use of polyvinyl or nitrile 
gloves could be a useful alternative if rubber 
hypersensitivity has been appropriately 
detected among these patients) and making 
after-work creams readily available in the 
workplace and encouraging workers to use 
them regularly, ensuring physician assessment 
when appropriate [10, 11].

Fig. 13.1 Proposed algorithm for the management of contact urticaria syndrome
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Table 13.3 H1 antihistamines commonly used in urticaria

Chemical class Active substance Dosage Mechanism of action
Alkylamines Dexchlorpheniraminea 2 mg/4–6 h H1-receptor inverse agonist

Chlorpheniraminea 4–8 mg/6 h H1-receptor inverse agonist
Brompheniraminea 4–8 mg/6 h H1-receptor inverse agonist
Acrivastineb 16–24 mg/24 h H1-receptor inverse agonist

Ethanolamines Diphenhydraminea 25–50 mg/4–6 h H1-receptor inverse agonist, 
anticholinergic

Ethylenediamines Tripelennaminea 25–50 mg/4 h H1-receptor inverse agonist
Phenothiazines Promethazinea 25 mg/8 h H1-receptor inverse agonist

Methdilazinea 8 mg/6–12 h H1-receptor inverse agonist
Piperazines Hydroxyzinea 25 mg/6–8 h H1-receptor inverse agonist, 

antiadrenergic, bronchodilator, 
antiemetic

Cetirizineb 10 mg/24 h H1-receptor inverse agonist, 
inhibits eosinophil adhesion, 
eosinophil and neutrophil 
chemotaxis, T-cell and 
monocyte chemotaxis, IL-8, 
MCP1/RANTES, NF-κB 19, 
ICAM-1, LTC4

Levocetirizineb 5 mg/24 h H1-receptor inverse agonist, 
inhibits eosinophil adhesion 
eosinophil and neutrophil 
chemotaxis, T-cell and 
monocyte chemotaxis

Piperidines Cyproheptadinea 4 mg/8 h H1-receptor inverse agonist, 
anticholinergic, antiserotonergic

Mizolastineb 10 mg/24 h H1-receptor inverse agonist, 
neutrophil recruitment, VEGF, 
TNF, 5-lipoxygenase

Terfenadineb 60–120 mg/24 H1-receptor inverse agonist, 
inhibits eosinophil chemotaxis, 
eosinophil adherence, 
superoxide synthesis, IL-6, 
IL-8, TNF, GM-CSF

Fexofenadineb 180 mg/24 h H1-receptor inverse agonist
Loratadineb 10 mg/24 h H1-receptor inverse agonist, 

inhibits eosinophil chemotaxis, 
IL-8, RANTES, ICAM-1

Desloratadineb 5 mg/24 h H1-receptor inverse agonist, 
inhibits eosinophil chemotaxis, 
superoxide production, TNF, 
IL-1, IL-6, IL-8, IL-13, 
P-selectin, ICAM-1, eosinophil 
apoptosis

Rupatadineb 10 mg/24 h H1-receptor inverse agonist, 
anti PAF, inhibits mast cell 
degranulation, TNF, Il-6, IL-8

Ebastineb 10–20 mg/24 h H1-receptor inverse agonist
Bilastineb 20 mg/24 h H1-receptor inverse agonist

Source: Deza and Giménez-Arnau [31]
IL interleukin, MCP1 monocyte chemoattractant protein- 1, RANTES regulated and normal T-cell expressed and 
secreted, NF-κB nuclear factor-kappa B, ICAM intercellular adhesion molecule, LTC4 leukotriene C4, VEGF vascular 
endothelial growth factor, TNF tumor necrosis factor, PAF platelet activation factor
aClassical or first-generation H1 antihistamines
bModern second-generation H1 antihistamines
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Importantly, the prognosis of CUS is entirely 
dependent on the ability of the patient to avoid 
etiological substances [28]. Thus, even in cases 
of severe ICoU, the long-term prognosis can be 
good if patients take an active role in controlling 
their environment and taking all proper 
precautions.

 Antihistamines

Because histamine release has a key role in the 
pathogenesis of ICoU, antihistamines are consid-
ered the first-line therapy for this disorder, as for 
chronic urticaria [2, 4, 6, 29–31] (Table  13.3). 
These agents can also provide symptomatic relief 
in cases of PCD, reducing the itch and burning 
sensation of the eczematous dermatitis. 
Antihistamines act as inverse agonists of the his-
tamine receptor, modifying the balance that nor-
mally exists between the active and inactive state 
of the receptor, stabilizing the inactive conforma-
tion [32]. Thereby, the local and systemic effects 
of histamine on target organs are blocked. Some 
of the antihistamines have additional antiinflam-
matory properties, reducing the expression of cell 
adhesion molecules, interfering in the recruit-
ment of inflammatory cells such as neutrophils 
and eosinophils, and/or inhibiting the secretion 
of other inflammatory mediators, such as eico-
sanoids and leukotrienes [33, 34].

Second-generation H1 antihistamines are cur-
rently preferred to their predecessors as these 
have a better safety profile (fewer side effects 
such as drowsiness, psychomotor impairment, or 
anticholinergic effects), greater receptor specific-
ity, greater efficacy, and longer duration of action 
[35]. It should be noted that the dose of H1 anti-
histamines should be increased (up to fourfold 
the standard dose) for maximum symptom con-
trol before considering alternative therapies, so 
long as no adverse effects are intolerable [29]. On 
the other hand, because 15% of histamine recep-
tors in the skin are H2 type, H2 antihistamines 
may also have some effect on the symptoms of 
CoU [5, 36]. However, these drugs should not be 
used as monotherapy because they have only 
minimal effects on pruritus [33, 37], and current 

guidelines do not recommend H2 antihistamines 
as an evidence-based treatment in urticaria [29].

 Topical Immunomodulation: 
Corticosteroids and Calcineurin 
Inhibitors

Considering that the hands are the site most fre-
quently affected in cases of PCD, current guide-
lines for the management and treatment of hand 
eczema could be also used for this condition [38]. 
Thus, topical immunomodulation with high- 
potency corticosteroids should be considered the 
first-line therapy for PCD, as this method may 
decrease inflammation, accelerate the healing 
process, and inhibit the nuclear expression of 
genes that promote the synthesis of proinflamma-
tory interleukins and cytokines [22, 39]. However, 
the likelihood of developing numerous side 
effects (such as skin atrophy, purpura, stretch 
marks, and possible alteration of intrinsic adreno-
cortical production) make these agents a poor 
long-term option. In cases of PCD with no satis-
factory clinical response to topical steroids and/
or with chronic cutaneous symptoms, topical cal-
cineurin inhibitors (TCI) have been also reported 
as a useful therapeutic alternative [25]. TCI, such 
as tacrolimus and pimecrolimus, may inhibit the 
phosphorylase activity of the calcium-dependent 
serine/threonine phosphatase calcineurin and the 
dephosphorylation of the nuclear factor of acti-
vated T-cell protein necessary for the expression 
of IL-2, IL-4, IL-5, granulocyte macrophage 
colony- stimulating factor (GM- CSF), and tumor 
necrosis factor (TNF)-α [40], thus decreasing the 
local inflammation seen in such cases as atopic 
dermatitis. Furthermore, their mechanism of 
action in PCD has been also attributed to a 
decreased expression of the high-affinity 
Langerhans cells and epidermic dendritic inflam-
matory cells and to an inhibition of the stimula-
tory function of these Langerhans cells [25]. 
Local side effects derived from their use may 
include stinging, burning, soreness, or itching in 
the area of treated skin during the first few days 
of treatment. Headache, acne, folliculitis, flu-like 
symptoms (e.g., fever, chills, runny nose, sore 
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throat, muscle aches), or increased sensitivity of 
the skin may also occur.

 Nonsteroidal Antiinflammatory 
Drugs

Some of the most commonly reported causes of 
NICoU include ingredients of cosmetics and 
medicaments (e.g., balsam of Peru, benzoic acid, 
cinnamic alcohol, cinnamic aldehyde), sorbic 
acid (a preservative used in many foods), 
dimethyl sulfoxide, metals (cobalt chloride, 
nickel sulfate, palladium), raw meat, and fish and 
vegetables [1]. First-line therapies in these cases 
should include aspirin and NSAIDs, given the 
important role of prostaglandins (mainly) and 
leukotrienes in the pathophysiology of this type 
of CoU [4, 5, 26]. These agents act by blocking 
the cyclooxygenase enzymes, thus reducing the 
production of prostaglandins and thromboxanes 
throughout the body. As noted earlier, antihista-
mines are unable to inhibit the reactions caused 
by nonimmunological pathways.

 Systemic Corticosteroids

Systemic corticosteroids should be considered 
when a rapid and complete disease control is nec-
essary. Thus, a short course of oral steroids is rec-
ommended for severe cases/exacerbations of 
CoU [2, 4, 29, 30], generally for a maximum of 
10  days, similar to its use in chronic urticaria 
[29]. They can be also used briefly (for a maxi-
mum of 3 weeks) to treat severe cases/exacerba-
tions of eczematous dermatitis in cases of PCD 
[38]. Long-term therapy should be avoided 
because of their frequent side effects, such as 
weight gain, hyperglycemia, hypertension, osteo-
porosis, cataracts, and gastrointestinal bleeding.

 Epinephrine

Rescue therapy, in addition to systemic cortico-
steroids, may include epinephrine injection, 
which is considered the first-line treatment in 

cases of anaphylaxis. For this reason, it is recom-
mended that patients with ICoU always, in addi-
tion to medic alert tags detailing their allergens, 
carry an injectable epinephrine with them and 
receive appropriate education for its self- 
administration in cases of life-threatening reac-
tions [4, 5].

 Alternative Therapies

Alternative therapies such as phototherapy, leu-
kotriene receptor antagonists, or immunosup-
pressive drugs, which are used for chronic 
idiopathic/spontaneous urticaria, have not been 
extensively studied for CUS.  However, they 
could be used when first-line treatments are not 
sufficient to ameliorate the symptoms of CUS 
and these interfere too greatly with the patient’s 
quality of life [5]. These alternative therapies 
may include the following options.

• Phototherapy

Ultraviolet (UV) radiation, which has been 
successfully used in chronic urticaria, may also 
be effective in CUS if extensive and/or chronic 
symptoms are present [41, 42]. Although the 
mechanism of action by which phototherapy 
exerts its therapeutic effects in patients with urti-
caria is not entirely understood, it has been pro-
posed that UVA (long wave, above 340 nm) and 
UVB (short wave, above 300 nm) radiation may 
induce T-lymphocyte apoptosis, reduce mast 
cells and Langerhans cells in the dermis, and also 
inhibit the release of histamine from mast cells 
and basophils [43]. Adverse effects may include 
erythema, hyperpigmentation, polymorphic light 
eruption, fatigue, and premature aging of the 
skin.

• Leukotriene receptor antagonists

Leukotrienes are potent mediators in urticaria 
that act by intensifying the inflammatory response 
and recruiting cells to sites of inflammation [44]. 
Because these mediators are allegedly involved 
in the pathogenesis of both NICoU and ICoU, 

13 Management and Treatment of Contact Urticaria Syndrome



168

leukotriene receptor antagonists such as montelu-
kast and zafirlukast may in part control the symp-
toms of CUS with relatively few side effects [5, 
45]. However, the level of evidence for recom-
mending the use of this treatment is weak [29].

• Immunosuppressive drugs

For patients with severe and chronic symp-
toms of CUS in which complete avoidance of the 
responsible allergens is not possible and pro-
longed use of systemic corticosteroids is essen-
tial, corticosteroid-sparing immunosuppressive 
modalities could be considered as therapeutic 
alternatives to ameliorate the symptoms. These 
agents, such as cyclosporine (3–5  mg/kg/day) 
and methotrexate (5–20 mg per week), may act 
by modulating the mast cell response or prevent-
ing the initial mast cell activation [31]. For exam-
ple, it has been demonstrated that cyclosporine 
can downregulate type 1 helper T cells and inhibit 
anti-IgE-stimulated histamine release from mast 
cells and basophils, thereby achieving disease 
control in patients with chronic urticaria [46, 47]. 
However, long-term corticosteroid therapy is 
limited by the adverse side effects, which include 
hypertension and renal toxicity secondary to 
cyclosporine and bone marrow suppression and 
hepatitis secondary to methotrexate [29, 31].

• Anti-IgE therapy

Omalizumab is a humanized recombinant 
monoclonal antibody that specifically binds to 
the Cε3 domain of the IgE heavy chain. This 
domain is the site at which IgE binds to the high- 
affinity IgE receptor (FcεRI) on the surface of 
target cells (mast cells and basophils). Thereby, 
omalizumab reduces the levels of free IgE and 
the density of the FcεRI receptor, both of which 
are essential in the activation (and consequently 
degranulation) of mast cells and basophils [48, 
49]. Omalizumab was approved in 2014 to be 
administered subcutaneously every 4  weeks for 
the treatment of chronic spontaneous urticaria 
refractory to H1 antihistamines. During the past 
years, its efficacy has been also demonstrated for 
patients suffering from different types of chronic 

inducible urticarias, such as symptomatic der-
mographism, cold urticaria, and solar urticaria 
[50–52]. Similarly, and although there is no 
 current evidence available on CUS, omalizumab 
may be a potentially interesting treatment for a 
certain subset of patients with severe and refrac-
tory ICoU because IgE has a key role in the 
pathophysiology of this condition. Side effects 
derived from its use are usually mild or moderate, 
including headache, nasopharyngitis, sinusitis, 
nausea, diarrhea, and local symptoms at the site 
of injection [49].

• Immunotherapy

Finally, another alternative treatment that 
shows promise in controlling symptoms of CUS 
when complete avoidance of the responsible 
allergens is not possible is the induction of toler-
ance through immunotherapy. In this sense, an 
Italian group reported a satisfactory clinical 
improvement among bakers and pastry makers 
with occupational disease from wheat flour sen-
sitization by using specific immunotherapy: 83% 
of the patients were still at work and 70% 
claimed only weak or no symptoms during work 
years after this treatment [53]. Regarding its 
safety profile, Nettis et al. evaluated the tolera-
bility of sublingual immunotherapy with latex 
extract among patients with latex-induced CoU 
in a double- blind, placebo-controlled study [54]. 
Their results supported the safety of this specific 
immunotherapy as no statistically significant dif-
ferences were found between the proportions of 
adverse events in both the latex-induced CoU 
group and the placebo group. Nevertheless, these 
experimental immunotherapies for select urti-
cants are undergoing evaluation and they are not 
currently available for widespread use.

 Conclusions

The avoidance of the responsible/suspected aller-
gen whenever possible is considered the main-
stay of the treatment of CUS.  First-line 
medications used to provide symptomatic relief 
depend on the type of immediate contact skin 
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reaction and its pathophysiology. Thus, antihista-
mines are considered the best treatment for CoU 
in which an immunological mechanism is sug-
gested, whereas acetylsalicylic acid and NSAIDs 
are reserved for cases of NICoU. Topical immu-
nomodulation should be used in cases of CUS 
presented with eczematous dermatitis (PCD). 
Alternative systemic therapies, such as photo-
therapy, leukotriene receptor antagonists, immu-
nosuppressive drugs, and omalizumab, can be 
considered in cases of severe or chronic CUS; 
however, the level of evidence for recommending 
the use of these agents in CUS is weak. Further 
biochemical research is certainly required to 
definitively illustrate the immunologic signaling 
and cellular mechanisms activated by contact 
urticants.
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