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Abstract: Chronic urticaria (CU) is a mast cell-driven condition presenting with recurrent wheals (hives), angioedema, or both for
over 6 weeks. It encompasses chronic spontaneous urticaria (CSU), in which hives occur without specific external triggers, and chronic
inducible urticaria (CIndU), in which stimuli, such as physical factors, reliably induce hives. Differentiating CIndU from CSU may be
challenging yet crucial. Patients may have unrecognized triggers or may have both CSU and CIndU, rendering diagnosis and
management challenging. Drawing on current guidelines, randomized control trials, observational studies, and other recent studies,
this narrative review discusses the subtypes of CSU and CIndU, emphasizing clinical distinctions, diagnosis, and treatment implica-
tions. Key diagnostic clues to identify CIndU include the reproducibility of symptoms followed by defined stimuli and a positive
response to provocation testing. In contrast, CSU diagnosis should be centered on clinical history. Biomarkers may be helpful to
establish a diagnosis of autoimmune CSU but are rarely ordered in routine practice. Treatment is outlined according to current
guidelines and evidence, noting that while second-generation H1-antihistamines are first-line for all CU patients, patients with CIndU
often require trigger avoidance and occasionally off-label therapies (eg, omalizumab) for adequate control. In addition, this review
discusses emerging treatments for CU, such as dupilumab, Bruton’s tyrosine kinase (BTK) inhibitors, and barzolvolimab, which reflect
the rapidly evolving therapeutic landscape. This review provides a practical guide for clinicians to differentiate and manage CSU and
CIndU, by identifying key differences between CSU and CIndU based on current evidence.
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Introduction

Chronic urticaria (CU) refers to recurring urticaria (hives) and/or angioedema for >6 weeks." It is broadly divided into chronic
spontaneous urticaria (CSU) and chronic inducible urticaria (CIndU)." CSU, previously known as chronic “idiopathic” urticaria,
is defined by recurrent wheals/angioedema that occur unpredictably and without identifiable triggers, whereas a reproducible
external trigger can be identified in CIndU." This distinction is clinically important for diagnosis and management: identifying
a trigger can direct avoidance strategies and specific interventions in CIndU, while CSU diagnosis typically involves ruling out
underlying causes, assessing aggravating factors, and evaluating biomarkers predicting response to treatment instead.'

CU significantly impairs quality of life and productivity.! It is a common condition, with an estimated lifetime
prevalence of approximately 1-4%.%> At any time, CSU is more prevalent than CIndU, with reported point prevalences
of up to 2.7% and 1.5%, respectively.' Notably, both subtypes of CU can coexist in the same patient." In fact, up to 30%
of patients with CSU have an inducible trigger as well.* For example, a patient with daily spontaneous hives who also
develops wheals upon cold exposure will be considered to have both CIndU (ie, cold-induced urticaria) and CSU.’
Studies suggest that patients with concomitant CSU and CIndU tend to have more severe disease, with more frequent
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angioedema, emergency visits, and a need for systemic steroids compared to those with isolated CIndU.> These patients
represent a particularly challenging endotype with a more refractory course.’

Differentiating CIndU from CSU can be challenging for several reasons. Patients may not recognize or report subtle triggers,
making CIndU appear like CSU. Some physical urticaria subtypes like delayed pressure urticaria (DPU) have a delayed onset of
symptoms after the stimulus, obscuring the association.® Additionally, baseline disease activity in CSU may be modulated by
non-specific exacerbating factors, like psychological stress, that are not considered true CIndU triggers, but can make
differentiation more challenging.' This review will discuss CSU and the spectrum of CIndU triggers, focusing on practical
clinical features that aid in distinguishing them, the use of provocation testing for diagnosis, and implications for treatment. Key
diagnostic clues and management considerations are highlighted (Tables 1 and 2). For this narrative review, a non-systematic
literature search of clinical guidelines, randomized control trials, observational studies, and other relevant studies was conducted
using PubMed.

Table | Diagnostic Differences in CU Subtypes

dermographism

Solar urticaria

like scratching or rubbing.”

than in symptomatic

dermographism).'

Exposure to UVA, UVB or
visible light rays.”

5-10 minutes after a shearing force that resolve within 5-30

minutes."*® Typically, no angioedema occurs.>®

pressure bearing areas (eg, shoulders), 4-24 hours after
sustained pressure.'® Angioedema can last up to 72
hours, 1314

Development of small, pruritic/burning wheals, or large
plaques, at sites of sun exposure (eg, the face), within

5-10 minutes of exposure."'> Angioedema is rare.'®

CU Subtype Trigger Clinical Presentation Provocation Tests

Csu No specific trigger; general Unpredictable development of asymmetrical, pruritic wheals of | Due to the spontaneous
aggravants include stress and | variable size that resolve within 24 hours.' 40-60% will nature, no provocation tests
NSAID use.' experience accompanying angioedema.'*® are available.'”

Symptomatic Shearing forces to the skin Development of pruritic, small (mm to a couple cm) wheals FricTest®

ColdU Exposure to cold Development of localized, pruritic wheals 5—10 minutes after | Ice cube test® or TempTest®
temperature or objects.” cold exposure.! Wheals can be small (2-3 mm) or larger
plaques (10 cm).” Angioedema can occur.'’
CholU Increases in body Development of pruritic, small (-4 mm) monomorphic wheals | Exercise challenge or hot
temperature and sweating.” within minutes of any activity or substance that raises body water immersion®
temperature.””'®'" Most common on trunk or upper
extremities and can be accompanied by angioedema."'?
DPU Sustained pressure (longer Development of large, painful wheals and/or angioedema over | Weight challenge®

Phototesting’

Contact Contact with an Development of well-demarcated, pruritic, small (I-2 mm) Prick testing® or open
urticaria urticariogenic substance.'* wheals at sites of contact with a trigger, minutes to days after | application testing”
exposure.'*'® Angioedema is rare.'*'®
Aquagenic Exposure to water of any Development of small (I-2 mm) pruritic wheals at sites of Water challenge'
urticaria temperature.I contact with water, within 20-30 minutes of contact.”"'”
Angioedema is rare.'®
Vibratory Exposure to vibration.' Angioedema and/or large (several cm) wheals at sites of Exposure of skin to a vortex
angioedema vibration, within 5-10 minutes of exposure.'” mixer’

Notes: ® Involves the use of a dermographometer that applies controlled shearing pressure to the skin."” ® Diagnostic test where an ice cube in a plastic bag is placed on the
skin for 5 minutes and the patient is observed for wheal development.'” < Involves exposure of a temperature-controlled device to the skin to determine the precise trigger
threshold temperature.7 d Diagnostic test where core body temperature is increased through physical exertion or immersion in hot water."” © Involves strapping a 7 kg
weight with a 3 cm wide strap over the patient’s shoulder for 10—15 minutes and observing for angioedema and/or wheal development hours later."” Diagnostic test where
I em? of skin is exposed to different wavelengths of light at 10 cm from the source.'” & Involves pricking suspected substances onto the skin and observing for wheal
development.'* " Involves applying 0.1 mL of a liquid or solid material to 3%3 cm of skin without occlusion for a duration of 15-20 minutes and observing wheals.'* ' Involves
the application of a body-temperature water compress to the skin and observing for wheal development within 30 minutes.' | Involves exposing the skin of the forearm,
wrist, or hand to a vortex mixer (set at 780—1380 rpm) for 1-5 minutes and observing for localized swelling and/or wheals within 10 minutes.'”

Abbreviations: CholU, cholinergic urticaria; ColdU, cold urticaria; CSU, chronic spontaneous urticaria; CU, chronic urticaria; DPU, delayed pressure urticaria; NSAID,
non-steroidal anti-inflammatory drug; UVA, ultraviolet A; UVB, ultraviolet B.
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Table 2 Treatment Approaches and PROMs in CU Subtypes

CU Subtype First Line Second Third Line | Adjunctive Treatments PROMs
Treatment | Line Treatment
Treatment

CSsuU sgAHa Omalizumab® | CsAS Systemic corticosteroids, phototherapy, dupilumab, colchicine, sulfasalazine, UASd, UCT®,
methotrexate, etanercept, BTK inhibitors, and more. 7102021 and CUonLf

Symptomatic sgAH Omalizumab CsA Phototherapy and photochemotherapy."’ SDASE, UCT,

dermographism and SD-Qol"

ColdU sgAH Omalizumab Limited data | Ketotifen, montelukast, anakinra, etanercept, reslizumab, doxepin, ColdUAS,
cyproheptadine, antibiotics, and tolerance induction through immersion in cold | UCT, and
water at regular intervals.”?>?* Epinephrine autoinjectors due to risk of ColdU-Qol
anaphylaxis.22

CholU sgAH Omalizumab Limited data | Phototherapy, anticholinergics, beta-blockers, montelukast, botulinum toxin ChoIUASk,
injections, and tolerance induction."”’ UCT, and

CholU-Qol'

DPU sgAH Omalizumab Limited data | Montelukast, dapsone, sulfasalazine, etanercept, theophylline, systemic UCT
corticosteroids, IVIG, and indomethacin.'”**

Solar urticaria sgAH Omalizumab CsA Photochemotherapy, IVIG, afamelatonide, plasmapheresis, and tolerance UCT
induction."” Use of sunscreen and sun protective clothing."”

Contact sgAH Omalizumab Limited data | Systemic corticosteroids, methotrexate, and cyclosporine can be used in select | UCT

urticaria cases.'*

Aquagenic sgAH Limited data Limited data | Phototherapy and barrier creams.” UCT

urticaria

Vibratory sgAH Limited data Limited data | Ketotifen and tolerance induction.’ UCT

angioedema

Notes: * Standard adult dosing includes bilastine 20 mg/day, cetirizine 10 mg/day, loratadine 10-20 mg/day, and rupatadine 10 mg/day."25 As first line treatment, the dose of
each can be increased up to fourfold."”'***2 ® An effective second line treatment for those aged 212 years at a dose of 150-300 mg every 4 weeks.""'***2¢27 For patients
that do not within 3 to 6 months, a stepwise increase of 150 mg is recommended (up to 600 mg).2® © Standard adult dosing is 2.5-3 mg/kg/day, divided in two, and can
increased up to 5 mg/kg/day if necessary.'”?*2%3% ¢ Assesses disease activity (ie, pruritus and wheals) in CSU on a scale from 0-3, typically reported as a sum over the last 7
days.3| € A 4-item tool (each graded 0—4) that assesses disease control over the last 4 weeks in CSU and CIndU?'  Assesses quality of life in CSU patients, evaluating six
domains.®' & Under development.?' " Assesses quality of life in patients with symptomatic dermographism.>? ' Assesses wheals, pruritus, and trigger exposure over the last
2 weeks in ColdU.>' | Under development.3I “ Assesses wheals, pruritus, and exposure over the last 7 days in CholU.2' ! Assesses quality of life in CholU patients over the
last 7 days, using 5 domains.>®

Abbreviations: BTK, Bruton’s tyrosine kinase; CholU, cholinergic urticaria; CholUAS, cholinergic urticaria activity score; CholU-Qol, cholinergic urticaria quality of life
questionnaire; ColdU, cold urticaria; ColdUAS, cold urticaria activity score; ColdU-Qol, cold urticaria quality of life questionnaire; CsA, cyclosporine; CSU, chronic
spontaneous urticaria; CU, chronic urticaria; CUQ,oL, chronic urticaria quality of life questionnaire; DPU, delayed pressure urticaria; IVIG, intravenous immunoglobulin;
PROM, patient reported outcome measure; SDAS, symptomatic dermographism activity score; SD-Qol, symptomatic dermographism quality of life questionnaire;
sgAH, second-generation HI-antihistamine; UAS, urticaria activity score; UCT, urticaria control test.

Chronic Spontaneous Urticaria

CSU is characterized by the spontaneous appearance of wheals, angioedema, or both, on a near-daily basis without
a consistent provoking factor (Figure 1)." By definition, hives in CSU occur without a trigger and it is a diagnosis of
exclusion after inducible causes have been considered.! CSU episodes can often exhibit unpredictable frequency and
duration.! Individual hives characteristically last less than 24 hours by definition, often lasting just a few hours.’
Angioedema affects up to 40-60% of CSU patients and may last for days.''*>* Patients describe intense pruritus, and
the chronic itching and disfigurement lead to poor quality of life, sleep disturbance, and anxiety.*

CSU can affect all ages but is considered most common in adults, especially in those older than 30 years." In adults,
there is a female predominance, with up to 70% of patients being female.'**® The average duration of CSU in adults is
11.5 years.?” Spontaneous remission occurs in approximately 17% of patients at one-year post-onset, but those with more
severe disease may have a more protracted course.® It was reported that resolution of CSU is similarly low in children
(10% natural resolution rate) and even lower in inducible forms (eg, 5% resolution per year in ColdU). %40

Unlike CIndU, which has exogenous triggers, CSU is thought to result from endogenous pathophysiologic triggers, of
which 30-50% are autoimmune-mediated.*' Two forms of autoimmunity are described: type I autoallergy, in which IgE
antibodies target self-antigens (autoallergens) leading to mast cell degranulation, and type IIb autoimmunity, in which
IgG antibodies target IgE or the high-affinity IgE receptor (FceRI) on mast cells.” Type IIb CSU (also termed
autoimmune CSU) is associated with biomarkers such as low total IgE levels, positive autologous serum skin test
(ASST), and other autoimmune thyroid antibodies such as anti-thyroid peroxidase (anti-TPO).? Clinically, patients with
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Figure | Characteristic wheals in a child with chronic spontaneous urticaria.

type IIb autoimmune CSU tend to have more severe urticaria that responds poorly to second-generation HI-
antihistamines (sgAHs) and can be refractory to omalizumab (anti-IgE therapy).? Chronic infections, stress, and
pseudoallergens (ie, dietary components) have been proposed as contributors in some CSU cases, but routine screening
for these is often low-yield and not broadly recommended.*

Clinical Evaluation of Chronic Spontaneous Urticaria

The cornerstone of CSU diagnosis is a thorough history and physical exam to exclude inducible causes, which define
CIndU.! Clinicians should inquire about any patterns or exposures, like cold or water, that precede hives to ensure their
symptoms are not attributable to CIndU.! In CSU, by definition, patients will not have a consistent trigger and hives
develop without explanation.' Certain non-specific factors may exacerbate CSU, like stress and use of non-steroidal anti-
inflammatory drugs (NSAIDs), but these are not considered specific inducible subtypes.'

To date, no clear biomarker can define CSU and guidelines recommend minimal routine testing, often limited to
a complete blood count and C-reactive protein (CRP) or erythrocyte sedimentation rate (ESR) to assess for underlying
inflammation." If clinical suspicion is high, tests for autoimmune markers may be done (eg, anti-TPO antibodies, ASST,
total serum IgE, basophil activation test [BAT], basophil histamine release assay [BHRA]) to identify an autoimmune
CSU endotype. >+

More specifically, thyroid autoimmunity is commonly associated with CSU, and anti-TPO antibodies can be found in
21-26% of CSU patients—especially type IIb CSU patients.***** Similarly, patients with type IIb CSU typically have low
total serum IgE levels (<40 TU/L), whereas levels are normal-to-high in type I CSU and in CIndU.** While total IgE
levels are not diagnostic, higher levels predict better response to omalizumab and, therefore, may have clinical
significance in some cases.*’

The ASST is an in vivo clinical test where a patient’s own serum is injected intradermally to detect the presence of
circulating histamine release factors.""* Other basophil-based biomarkers, such as the BAT and BHRA, are also non-
specific biomarkers: BAT measures basophil activation markers (CD63 or CD203c) in the serum; the BHRA measures
serum-induced histamine release.*> The BAT and BHRA are seldom used clinically and are usually reserved for
specialized or research settings.*> Positive immunoassays for IgG-anti-FceRI or IgG-anti-IgE are also important
biomarkers to establish a diagnosis of type IIb CSU.*
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Basopenia and eosinopenia may be suggestive of an autoimmune phenotype.*® Recently, T-cell cytokines, such as IL-
17 and IL-33, have emerged as potential CSU biomarkers; however, more research on their specificity and sensitivity is
needed.*’

According to some, the diagnosis of type IIb CSU requires a positive ASST, a positive immunoassay for IgG-anti-
FceRI or IgG-anti-IgE, and a positive BHRA or BAT; however, some studies define it as the presence of one autoimmune
biomarker (eg, positive ASST, positive anti-TPO, or low total IgE).***®

Overall, most biomarkers are non-specific and reserved for type IIb CSU—they are generally absent or non-
informative in type I CSU and CIndU.* Importantly, there is a lack of validated biomarkers for CIndU and diagnosis
relies on history and provocation testing. Even in CSU, diagnosis is generally not biomarker-based and should be
primarily guided by clinical history (ie, pattern and timing of flares).*’

Furthermore, extensive allergy testing is not routinely indicated in CSU, as food and environmental allergies rarely
cause CU.% Likewise, screening for chronic infections or other internal diseases should be guided by history.*?

To clinically distinguish CSU from CIndU, it is crucial to establish the pattern of flares. A patient with CSU might
report that they develop hives randomly throughout the day, in an irreproducible manner.'** In contrast, CIndU manifests
in relation to specific activities or environmental exposures." Recognizing CSU is important because it directs the
clinician to focus on internal causes or comorbidities, and to inform patients that trigger avoidance is usually not
possible, aside from general provoking factors (ie, stresss or NSAIDs).! Accurate identification of CSU also allows the
clinician to investigate for autoimmune urticaria, which is more likely to fail the standard therapeutic approach.*’

Chronic Inducible Urticaria

CIndU is the subtype of CU in which hives and/or angioedema are consistently provoked by specific stimuli.' By
definition, a patient with CIndU remains symptom-free unless exposed to the precipitating factor, or after a threshold of
exposure is exceeded.' The triggers can be physical forces (eg, cold, heat, vibration, or sunlight) or other environmental/
chemical exposures (eg, water, increase in body temperature, or contact with certain substances).'° The exact
pathophysiological mechanisms by which physical, chemical, or environmental triggers induce mast cell degranulation
in CIndU remain incompletely understood. The key feature is that the patient can often identify certain activities that
trigger their hives, which their clinician can confirm by provocation testing.

CIndU is less common than CSU, but within specialty urticaria clinics it is frequently encountered.” Some patients
have isolated CIndU with no spontaneous hives at all, while others may have inducible triggers alongside spontaneous
flares (ie, concomitant CSU and CIndU).? The most frequent subtypes of CIndU are physical urticarias, especially
symptomatic dermographism, cold urticaria (ColdU), and cholinergic urticaria (CholU)."** Less common forms include
DPU, solar urticaria, vibratory urticaria, aquagenic urticaria, and contact urticaria.' Each subtype displays characteristic
clinical features and diagnostic considerations (Table 1).

Symptomatic Dermographism

Symptomatic dermographism (dermographic urticaria) is the most common subtype of CIndU and is triggered by
mechanical shearing forces on the skin like scratching.”'® Patients develop linear wheals, which can resemble writing,
at sites of scratching, rubbing, or friction; it is often prominent along scratch lines or under clothing seams.'® The
reaction is typically pruritic and occurs within minutes (typically within 5-10 minutes after stroking the skin), and each
wheal usually resolves within 30 minutes."'®!" Unlike CSU, these patients do not develop hives spontaneously; lesions
strictly arise after physical forces to the skin." Angioedema is typically absent in isolated dermographism.> While mild
forms of dermographism can be seen in the general population, the response is exaggerated and bothersome in those with
dermographic urticaria.'" Diagnostic clues include being able to elicit a raised pruritic wheal by firmly stroking the

patient’s skin with a dermographometer or ball-point pen.”*’

Cold Urticaria
ColdU is provoked by exposure to cold temperatures (eg, cold air, cold water, or contact with cold objects).'® Patients
notice hives and angioedema in cold-exposed areas of skin, within minutes of cooling or rewarming.'>"'° For example,
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upon touching ice, affected individuals develop localized itchy welts, or generalized urticaria and anaphylaxis in severe
cases.'! ColdU lesions typically develop rapidly (within 5-10 minutes of exposure) and resolve within 30 minutes if
rewarming is prompt."*® This condition often affects young adults, and both genders are affected, with some studies
suggesting a slight female predominance.” ColdU is particularly important to recognize because it is the main CIndU
subtype clearly associated with anaphylaxis, with up 21% of patients experiencing anaphylaxis with normal activities (eg,
swimming in cold water).>'®**** Differentiating ColdU from CSU can be lifesaving as a CSU patient might take a cold
shower with no issue, whereas a ColdU patient could have a dangerous reaction.”” A simple in-office diagnostic test is
the ice cube test, where an ice cube is placed on the forearm for 5 minutes; a positive test is the formation of a typical
wheal at the site during rewarming (Figure 2).10

Cholinergic Urticaria

CholU is triggered by increased core body temperature and sweating.' Common provoking scenarios include exercise,
hot baths or showers, saunas, emotional stress, and spicy food.'®!" Within minutes of such activities, patients develop
numerous tiny itchy wheals on a background of diffuse erythema, typically on the upper trunk, neck, and arms
(Figure 3)."'®!"" The hives in CholU tend to resolve quickly, often fading within an hour.'®'? CholU predominantly
affects adolescents and young adults, with no specific sex predominance.”>'® One survey found that up to 20% of
college students reported CholU symptoms with exercise, suggesting that mild forms may be common.'%'? It is crucial to
distinguish CholU from exercise-induced anaphylaxis, a separate condition where exercise (often in combination with
food ingestion) leads to anaphylactic reactions.'"** In CholU, the lesions are typically small, and the reaction, while
uncomfortable, usually remains limited to hives.'" If a patient only experiences pinpoint hives with overheating and no
systemic symptoms, CholU is likely the diagnosis instead of exercise-induced anaphylaxis.'' An exercise challenge (eg,
running in place or on a treadmill until an increase in heart rate and perspiration occurs) can serve as a provocation test,

Figure 2 Positive ice cube test in a child with cold urticaria.
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Figure 3 Truncal distribution of wheals in a patient with cholinergic urticaria.

reproducing the hives.'® Less common forms of CholU also exist.'? A classification based on clinical characteristics was
proposed to include four subtypes of CholU:'?

1. Conventional sweat allergy-type CholU

2. Follicular-type CholU with a positive ASST

3. CholU with palpebral angioedema, which is more predominant in females and associated with anaphylaxis and
a predisposition to atopy

4. CholU with acquired anhidrosis and/or hypohidrosis.

Delayed Pressure Urticaria

In DPU, the trigger is sustained pressure on the skin, but unlike dermographism, the reaction is delayed by several
hours."*'? Patients develop deep, painful swelling or urticarial plaques at sites of prolonged pressure, such as under tight
belts, on the soles of the feet after walking, on the buttocks after sitting, or under the straps of a backpack.'® The wheals
and angioedema of DPU typically appear 4-8 hours after the pressure stimulus and can appear up to 12-24 hours later in
some, making this a difficult diagnosis to establish."*'%!'"!3 The angioedema can last >24 hours and tends to be more
painful or burning rather than pruritic.'""'>'* DPU often coexists with CSU, with up to 36% of all CU patients having
concomitant CSU and DPU.' In fact, purely isolated DPU without CSU is relatively uncommon.? This subtype can
significantly impact quality of life because routine activities such as standing and carrying objects can precipitate
symptoms.'® Provocation testing for DPU involves applying a known pressure to the skin for a fixed duration (eg,
strapping a 7—10 kg weight to the patient’s thigh) and observing for a wheal 68 hours later.'®'" DPU is one of the most
difficult subtypes to diagnose and to manage.

Solar Urticaria
Solar urticaria is triggered by sunlight (ultraviolet [UV] or visible light) exposure.'® Affected patients develop hives on
sun-exposed skin within 5-10 minutes of sun exposure."'® The reaction can occur with various wavelengths of light;
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some patients react mainly to UVA, while others react to UVB or visible light.'? Solar urticaria is rare and patients must
be differentiated from photosensitive dermatoses (ie, polymorphic light eruption or systemic lupus erythematosus), which
are not usually immediate in onset and/or last >24 hours.”** Phototesting in specialized centers can confirm the specific
wavelengths that trigger the reaction.*’ Like ColdU, solar urticaria can occasionally cause systemic reactions; however,
there is no clear association with anaphylaxis.>****° This is supported by a recent systematic review which found that

angioedema (2.4%), systemic symptoms (4.4%), and anaphylaxis (0.9%) are rare amongst patients with solar urticaria.”'

Contact Urticaria

Contact urticaria results from direct skin contact with an urticariogenic substance.' It can be non-immunologic, usually
caused by low molecular weight chemicals like benzoic acid, or IgE-mediated, in which case an allergen is the
trigger.'®'* Wheals can be immediate or delayed, developing within minutes to days after exposure."'®'* In IgE-
mediated contact urticaria, lesions may spread beyond the contact area and can be accompanied by anaphylaxis if the
allergen is potent.'* For example, in highly allergic individuals, skin contact with a peanut protein can cause a systemic
reaction. Non-immunologic triggers are usually accompanied by a burning or stinging sensation, while immunologic
triggers cause pruritus.'* A careful history of topical exposures, such as cosmetic products, foods or occupational
exposures, can point to contact urticaria.'* Skin prick testing or open application testing with the suspected substance can
be diagnostic if done cautiously.'""'* Patch testing can be used to exclude contact dermatitis, but is not used to diagnose
contact urticaria itself."*

Aquagenic Urticaria

Aquagenic urticaria is exceedingly rare and is triggered by contact with water of any temperature, unlike ColdU which is
only triggered by cold water.>'® Patients develop small pruritic wheals in areas that contact water, usually within
20-30 minutes of exposure, that last about 30-60 minutes."''" Angioedema is rare in aquagenic urticaria.'®
Interestingly, in some cases, only certain water sources, such as sea water, elicit the response, while other sources,
like tap water, do not.'® Importantly, pruritus after water contact can also occur with polycythemia vera and other internal
diseases, but these cases are not accompanied by wheals.'® Aquagenic urticaria is diagnosed clinically and by water

challenge, in which a body-temperature water compress is applied to skin, and the patient is observed for hives.'®!!

Vibratory Angioedema

Vibratory angioedema (vibratory urticaria) is a rare form of CIndU which can be hereditary or acquired, and is triggered
by vibrational stimuli, such as using a lawn mower or jogging on a hard surface.'® Angioedema and/or hives develop
within 5-10 minutes of exposure at the site of vibration and resolve within 24 hours."'*'" Vibratory urticaria can be
particularly burdensome for construction workers, or patients who operate machinery like power tools and
jackhammers.'" It can be clinically diagnosed by placing a vibrating device, such as a lab vortex mixer, on the skin
for a fixed time and watching for a reaction.'”

Provocation Testing in Urticaria
Provocation testing is a critical tool for diagnosing CIndU." A detailed history should guide appropriate tests (Figure 4)."
For example, as noted, a simple ice cube test, in which an ice cube is applied to the skin for five minutes, is used to
diagnose ColdU, with a wheal within a few minutes of exposure indicating a positive result (Figure 2).'® For
dermographism, a tongue depressor or specialized dermographometer drawn across the skin can reproduce linear hives
within minutes.'®*’ Exercise challenge (treadmill or step climbing) or a hot bath test (immersing in warm water) can
provoke CholU in a controlled setting.'® Pressure testing can be done by applying weights or a tourniquet and evaluating
hours later for swelling.'® Phototesting with various wavelengths confirms solar urticaria.'® These tests have standardized
protocols (eg, different size ice cubes or durations to measure the threshold that causes reaction).

The goals of provocation testing include: confirming the diagnosis of a suspected CIndU subtype, determining the
threshold of stimulus needed to cause hives, and establishing a baseline disease activity to monitor treatment response
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Patient with CU:
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Wheals and/or angioedema

triggers. spontaneously. Wheals/angioedema

Consider trigger testing if history is cannot be reproduced via exposure
\ unclear. ) to any physical trigger.
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Do not develop hives 21 physical triggers.
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rewarming. showers. under belts or cosmetic : after using a
May also backpack agents). \ ) jackhammer).
develop straps).
anaphylaxis
after cold
exposure.

Figure 4 Diagnostic algorithm to differentiate the subtypes of chronic urticaria.
Abbreviations: CholU, cholinergic urticaria; ClndU, chronic inducible urticaria; ColdU, cold urticaria; CSU, chronic spontaneous urticaria; CU, chronic urticaria; DPU,
delayed pressure urticaria; UVA, ultraviolet A; UVB, ultraviolet B.

over time.'® For instance, if a patient with ColdU only reacts if ice is applied for >3 minutes, that threshold can be
tracked for improvement with therapy.

Provocation tests should be done in a supervised setting where a physician is present with a working epinephrine
injector on hand.'® This is because certain subtypes of CIndU, like ColdU, can occasionally lead to systemic reactions
during testing.'® Additionally, patients should typically be off antihistamines or other mast cell-suppressing medications
for a few days prior to provocation testing to avoid false-negative results.'°

Provocation testing is only indicated for the subtype suggested on history and CU patients should not undergo
provocation testing for all CIndU subtypes.” For example, a patient whose history is only consistent with solar urticaria,
should not undergo the ice cube test for ColdU. In atypical cases where initial standard tests are negative, but suspicion
remains high, more specialized testing can be pursued.'® For example, a patient with suspected ColdU and a negative ice
cube test might undergo a whole-body cold challenge or cool water immersion test to rule out an unusual presentation of
ColdU."

Provocation testing is not only for diagnosis, but also for patient counseling because it can help patients understand
which activities to avoid and which not to. In summary, provocation tests are crucial for confirming the CIndU subtype
and distinguishing CIndU from CSU. By contrast, CSU is a diagnosis of exclusion when no specific trigger can explain
all episodes of hives and/or angioedema.'
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Treatment Implications

Management of CU aims for complete symptom control with minimal side effects." Both CSU and CIndU are treated
with a similar stepwise approach as outlined in current EAACI/GA?LEN/EuroGuiDerm/APAAACI guidelines, but there
are important differences in treating subtypes of CIndU (Table 2).'°

First-line therapy for any subtype of CU is daily sgAHs, such as cetirizine, loratadine, and bilastine.'’*® SgAHs
prevent histamine from binding the HI receptor by binding as an inverse agonist.”> Unlike first-generation HI-
antihistamines, sgAHs are non-sedating because they have limited penetration of the blood-brain barrier, making them
the preferred option.>>?%° Daily sgAH use can reduce itch and wheal formation in both CSU and CIndU." If standard
dosing of sgAHs is inadequate, international guidelines recommend increasing the dose up to fourfold, in a stepwise
manner.**?° In both CSU and CIndU, up-dosing has been shown to be effective to control disease in those not
controlled on standard doses.”® This approach appears to be well tolerated, as a systematic review found that up-dosed
sgAHs increase minor adverse events (eg, headache, upper respiratory tract infection, and somnolence), but not major
adverse events.’

Despite the effectiveness of sgAHs up-dosing, symptoms will persist in 45-60% of adult CU patients, especially in
those with CSU, dermographic urticaria, and CholU.'®**** While a systematic review showed that sgAHs were more
effective than placebo in CIndU, many patients still did not reach full control.>> This highlights the need for additional
therapies in refractory cases, termed antihistamine-refractory CU.

Omalizumab, a monoclonal anti-IgE antibody, has revolutionized CSU management and is now an
established second-line therapy for CSU that is antihistamine-refractory.! Omalizumab binds free IgE, which down-
regulates cell-surface IgE receptors (FceRlIs), leading to decreased mast cell activation and histamine release.’ In
antihistamine-refractory CSU, 150-300 mg of subcutaneous omalizumab monthly has demonstrated high symptom
control rates in those aged >12 years, both in clinical trials and real-world practice.'*® Moreover, a recent meta-
analysis suggests possible safety and efficacy in CSU patients <12 years.>®> Up-dosing to 450-600 mg monthly can be
attempted for those who do not respond to standard dosing after 3—6 months.”® While omalizumab is not FDA- and
EMA-approved for CIndU, it has been used off-label in all major subtypes of CIndU subtypes with promising
outcomes.'"'” Studies have shown that omalizumab can help manage resistant cases of ColdU, dermographism, contact
urticaria, solar urticaria, DPU, and CholU."'*'* For example, one study of patients with severe antihistamine-refractory
dermographic urticaria found that omalizumab therapy led to marked reduction in whealing and improved quality of
life.* Similar findings were reported in a study on DPU.'® Thus, for antihistamine-refractory CIndU, off-label use of
omalizumab can be considered. In fact, many CU specialists routinely prescribe omalizumab for severe CIndU, given the
high response rates across subtypes.'’

Despite the efficacy of omalizumab in CU, up to 30% of patients will require third-line treatments, particularly older
patients, females, those with type IIb CSU, and those with low serum IgE levels.>***' In these cases, the use of
cyclosporine, a calcineurin inhibitor immunosuppressant, is often recommended in order to suppress mast cell
activation.! Cyclosporine, combined with sgAHs, can induce remission in many omalizumab-resistant CSU patients,
but side effects must be monitored.! Cyclosporine treatment is usually started at a dose of 2.5-3 mg/kg divided into two
daily doses and then titrated down to the lowest effective dose.’***>° Once a patient has been on cyclosporine for more
than 12 months, they should be transitioned to a safer off-label medication given its nephrotoxicity and effect on blood
pressure.”®*° Cyclosporine is also contraindicated in patients with chronic kidney disease and previous malignancy.>® In
addition to CSU, cyclosporine has also been used successfully in some cases of CIndU, but data is limited.>*

Short courses of systemic corticosteroids can be given to manage flares, but long-term use is not recommended to
manage CU.'~> Many CU patients have received a course of systemic corticosteroids to manage an acute CU exacer-
bation, with the number exceeding 73% in those with mixed CSU and CIndU.’

Beyond pharmacologic treatments, management must be individualized to the CU subtype as well. This is where
differentiating CSU from CIndU, and identifying the subtype of CIndU, impacts clinical decisions.
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Trigger Avoidance

In CIndU, unlike CSU, avoidance of the offending stimulus can significantly reduce symptoms.' Patients should be
educated about their triggers and how to minimize exposure. For example, patients with ColdU should avoid sudden
total-body cold exposure, especially swimming in cold water.** Epinephrine autoinjectors should be prescribed for
patients with ColdU, especially those with any history of systemic reactions, but they are under-prescribed in practice,
potentially leading to life threatening complications.> For solar urticaria, sun protection is critical.**>° Some patients
with solar urticaria benefit from phototherapy desensitization under medical supervision.'®?® Patients with DPU should
be advised to avoid sustained pressure, like tight clothing and prolonged standing; however, trigger avoidance is very
challenging for these patients.>**® Body-warming activities should be avoided in CholU, but complete trigger avoidance
is a challenge in CholU much like in DPU.*’ Those with vibratory urticaria should avoid tasks involving intense
vibration, such as the use of jackhammers.'' Aquagenic urticaria patients can be advised to apply a barrier oil before
exposure to water.'”

Subtype-Specific Assessment
Patient reported outcomes measures (PROMs) are patient perceptions of their health status.>® Such perceptions are the
only currently available tool to assess response to treatment among patients with CU and are critical for decision-
making.>®

Many PROMs have been developed and validated to assess CSU, angioedema, and CIndU for this purpose
(Table 2).°® There are two main PROMs for CU patients: the urticaria activity score (UAS) and the urticaria control
test (UCT).’® The UAS is the recommended gold standard in guidelines to assess CSU activity which is supported its
documented usefulness in many clinical trials as a primary or secondary endpoint.’® The UAS reports the number of
hives and the severity of itch, which are the two important component symptoms of CSU.’® Each component is rated on
a scale 0-3, and the scores are summed to derive the UAS.>®

The UCT is often more suitable for use in the clinical setting and is also suitable for CIndU.*'~*> This is a four-item
questionnaire which queries about physical symptoms, impact on quality of life, treatment effectiveness, and symptom
control over the past four weeks.”®

Subtype-Specific Therapies

Additional treatments are available for certain CU subtypes (Table 2). For CholU, anticholinergic agents, in addition to
sgAHs, have been used off-label with varying success.'** Anecdotally, beta-blockers like propranolol have been
reported to help CholU in some cases, but are not standard therapy.'> For severe antihistamine-refractory CholU,
omalizumab has shown benefit, but more studies are needed.'>** Montelukast, a leukotriene receptor antagonist, can
be considered as an adjunctive therapy in CSU or CIndU for an additive improvement; however, evidence for benefit is
low.2%4%8 In refractory DPU, some studies support the use of anti-inflammatory agents such as dapsone or colchicine,
but evidence is also anecdotal.”**** Cyclosporine, as mentioned, can be effective for DPU and other physical subtypes of
refractory CU.">*

While avoidance of triggers is not possible in those with CSU, known general aggravants should be avoided, such
as NSAIDs, which can exacerbate urticaria in 30% of CSU patients." Moreover, if CSU is associated with an
underlying autoimmune disease, such as thyroid disease, treating that condition might result in some
improvement.®” For patients with refractory CSU and demonstrated autoantibodies, adding immunosuppressants like
cyclosporine can be considered earlier, given the immune-driven nature.*> However, biologic therapies targeting IgE
and mast cells, such as omalizumab, should be considered first.> Three hundred mg of subcutaneous dupilumab,
a monoclonal IL-4Ra antibody, every 2 weeks has been suggested to be an effective off-label treatment for CSU that
fails first-, second-, and third-line therapies.*® Efficacy of dupilumab was demonstrated in a randomized controlled trial
(LIBERTY-CSU CUPID Study A) mainly for omalizumab-naive patients.>® Dupilumab may be particularly beneficial
for those with autoallergic CSU and/or comorbid type 2 diseases (eg, atopic dermatitis).®® Efficacy in CIndU subtypes,
such as ColdU and CholU, is currently being evaluated in clinical trials (NCT04681729, NCT03749148).°° Selective
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Bruton’s tyrosine kinase (BTK) inhibitors, such as fenebrutinib, remibrutinib, and rilzabrutinib, selectively block mast
cell signalling by targeting BTK, downstream of the FceRI.®® Clinical trial data (NCT03137069, REMIX-1/REMIX-2,
RILECSU) suggest efficacy in CSU, and they may have a role in all CSU endotypes and in those with autoimmune
comorbidities.?'** %% According to a systematic review, omalizumab, dupilumab, remibrutinib, and cyclosporine are
most effective to treat CU amongst immunomodulators.®> Dupilumab and remibrutinib have recently been FDA-

approved for management of antihistamine-refractory CSU.%*%3

Emerging Therapies
The treatment landscape for CU is evolving and several new treatments are being developed, especially for CSU.'
Potential treatments in development include: barzolvolimab and biologics targeting IL-17 and IL-23.%°

Barzolvolimab decreases the number of mast cells via inhibition of the tyrosine kinase receptor KIT and may be
effective for CSU and/or CIndU.%%°° In fact, a single 3 mg/kg dose was shown to rapidly reduce disease burden in those
with antihistamine-refractory ColdU or symptomatic dermographism in a phase 1b clinical trial (NCT04538794).60-6¢
Barzolvolimab has also been shown to be effective for antihistamine-refractory CSU at >1.5 mg/kg every 4 weeks
(NCT04538794).°%%° In case series studies, secukinumab (anti-IL-17) and tildrakizumab (anti-IL-23) reduced UAS
scores in patients with omalizumab-refractory CSU.®“°7® These therapies are not yet standard, but they herald

a future where treatment can be personalized based on CU endotype.

Conclusion

Distinguishing CIndU from CSU is a fundamental step in the evaluation of patients with CU. While a CSU diagnosis
requires ruling out all triggers, CIndU requires the identification of specific triggers through history and provocation
testing.! Clinical patterns, such as the timing of wheals, presence of physical stimuli, and duration of lesions,
provide critical clues to the specific diagnosis." Correct classification guides management because, while patients
with CIndU benefit from targeted trigger avoidance counseling and adjustments in therapy around anticipated
exposures, CSU management focuses more on systemic control of mast cell activity and addressing underlying
autoimmunity.' In practice, up to 30% of CSU patients have concomitant CIndU and require a combination of
approaches."*>'% In these cases, diagnosis may be particularly challenging and should be guided by history and
provocation testing for suspected triggers. It is important to keep in mind that the presence of one inducible trigger
on history does not exclude concomitant CSU or the presence of other triggers. Patients with CIndU who remain
symptomatic despite guideline-based therapy and trigger avoidance should be re-evaluated for the presence of CSU
and/or other triggers.

Treatment principles overlap, and EAACI/GA’LEN/EuroGuiDerm/APAAACI guideline-based therapies, such as
sgAHs and omalizumab, can be applied to achieve complete symptom control in most patients, regardless of the CU
subtype.'>* Careful observation, a detailed history, and personalized testing help optimize care. Recognition of an
inducible trigger allows patients to practice avoidance, which can dramatically improve quality of life and disease
control.?> Meanwhile, CSU often requires earlier initiation of immunomodulatory therapy, especially for type IIb CSU.*
While CU can be managed by sgAHs or omalizumab in most patients, amongst those with CSU, 45-60% are refractory
to sgAHs and 30% are refractory to omalizumab.>?%?>#!*> Emerging therapies, such as dupilumab, BTK inhibitors, and
KIT inhibitors, may provide additional options for patients with antihistamine- or omalizumab-refractory disease.®’
Moreover, the therapeutic landscape is rapidly evolving and phenotype differentiation will likely play an even larger role
in the future, with the introduction of endotype-specific therapies. In summary, disease control can be achieved in most
CU patients through a detailed history, focused provocation tests, and guideline-driven therapy.
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