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Abstract
Background: Cold urticaria (coldU) is associated with substantial morbidity and risk of 
fatality. Data on coldU in children are sparse. We aimed to evaluate the clinical char-
acteristics, management, risk of associated anaphylaxis, and resolution rate of coldU 
in a pediatric cohort. Additionally, we sought to compare these metrics to children 
with chronic spontaneous urticaria (CSU).
Methods: We prospectively enrolled children with coldU from 2013–2021 in a co-
hort study at the Montreal Children's Hospital and an affiliated allergy clinic. Data 
for comparison with participants with solely CSU were extracted from a previous 
study. Data on demographics, comorbidities, severity of presentation, management, 
and laboratory values were collected at study entry. Patients were contacted yearly 
to assess for resolution.
Results: Fifty-two children with cold urticaria were recruited, 51.9% were female and 
the median age of symptom onset was 9.5 years. Most patients were managed with 
second-generation H1-antihistamines (sgAHs). Well-controlled disease on sgAHs 
was negatively associated with concomitant CSU (adjusted odds ratio (aOR) = 0.69 
[95%CI: 0.53, 0.92]). Elevated eosinophils were associated with cold-induced anaphy-
laxis (coldA; aOR = 1.38 [95%CI: 1.04, 1.83]), which occurred in 17.3% of patients. The 
resolution rate of coldU was 4.8 per 100 patient-years, which was lower than that of 
CSU (adjusted hazard ratio = 0.43 [95%CI: 0.21, 0.89], p < 10−2).
Conclusion: Pediatric coldU bears a substantial risk of anaphylaxis and a low-resolution 
rate. Absolute eosinophil count and co-existing CSU may be useful predictive factors.
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1  |  INTRODUC TION

Chronic inducible urticaria (CIndU) is a subset of chronic urticaria (CU) 
in which a specific trigger eliciting the hives is identified.1 Cold urti-
caria (coldU) is a type of CIndU characterized by pruritic wheals and/
or angioedema triggered by exposure to cold air, liquids, or objects.2 
The pathogenesis of coldU is not well understood. It is postulated that 
cold exposure triggers de novo autoantigen formation, which triggers 
IgE-mediated mast cell degranulation and release of inflammatory me-
diators leading to wheals and/or angioedema.3 In a subset of patients 
with coldU, certain cold exposures can trigger anaphylaxis.3

The point prevalence of coldU is estimated to be 0.056% (95%CI: 
0.016, 0.112),4 which may inversely correlate with the average tem-
perature of the country of residence. The diagnosis of coldU con-
sists of provocation testing using the TempTest, which determines 
the threshold temperature at which symptoms develop, or an ice 
cube test.5 Treatment consists of avoiding cold triggers, second-
generation H1-antihistamines (sgAHs) up to four-times the standard 
dose, and, in recalcitrant cases, off-label use of omalizumab may be 
considered.4,5 It is suggested that the resolution rate of coldU is low, 
with fewer than half (44.5%) of adult patients experiencing symptom 
resolution in 10 years.6 Although coldU predominantly manifests in 
young adults, in one study 27% of cases began in childhood and 
these cases were less likely to experience symptom resolution and 
consisted of a higher proportion of atypical coldU cases compared 
to adult onset coldU.6 Moreover, cold-induced anaphylaxis (coldA) 
is reported in up to 36.7% of children with coldU.7 We aimed to 
assess the clinical characteristics, comorbidities, management, risk 
of anaphylaxis, and natural history of coldU in a cohort of children. 
Additionally, we sought to compare the presentation and resolution 
rate of pediatric coldU to chronic spontaneous urticaria (CSU, de-
fined as urticaria and/or angioedema in the absence of a specific 
trigger and persisting for at least 6 weeks8).

2  |  METHODS

2.1  |  Enrolment and questionnaires

Children presenting with CU were consecutively recruited from 
2013 to 2021 as part of our CU registry at the Montreal Children's 
Hospital and an affiliated pediatric allergy clinic. Written informed 
consent was obtained from the parents and/or legal guardians of 
study participants, and an assent form was obtained from children 
seven years and older. This registry was approved by the Centre for 
Applied Ethics from the McGill University Health Centre Research 
Ethics Board (REB 12–255 GEN, June 3, 2013). ColdU was diagnosed 
based on clinical history (angioedema or wheals covering at least 
50% of the exposed area in response to a cold trigger) and wheal 
formation after 5 min of skin exposure to a plastic bag-wrapped ice 
cube.5 The diagnosis of coldU also included cases with at least two 
episodes of cold-induced angioedema or urticaria over at least a 6-
week period in the absence of reaction to the ice cube test (atypical 

coldU).6 Patients were also assessed at study entry for concomitant 
CIndUs by clinical history and/or provocation testing, as well as for 
concomitant CSU. Data on coldU triggers were extracted from the 
patients' medical charts.

At study entry, we administered a standardized questionnaire 
querying on the patient's demographics, symptoms, comorbidities, 
family history, and management of their coldU. Beginning in 2018, 
participants completed the Urticaria Control Test (UCT) at study 
entry. Patients recruited prior to 2018, whose urticaria had not re-
solved, completed the UCT at follow-up. Children less than 12 years 
of age were permitted to complete the questionnaire and UCT with 
the help of their guardians, a score of at least 12 was considered 
well-controlled.9

2.2  |  Natural history

Resolution of coldU was defined as a complete absence of any cold-
induced symptoms (i.e., wheals, angioedema, or anaphylaxis) without 
treatment for at least 1 year.10 All patients were followed annually 
to assess for resolution either through an in person or telephone-
based standardized questionnaire. In case of loss of follow-up, we 
attempted to contact patients by phone and/or email at least five 
times per year.

2.3  |  Laboratory tests

Consenting patients underwent additional blood tests for base-
line IgE, tryptase, c-reactive protein (CRP), and a complete blood 
count (CBC). Absolute blood eosinophils, total IgE, tryptase, and 
CRP were considered as dichotomous variables. An absolute blood 
eosinophil value  >  0.60 x 109 cells/L, total IgE level >  240  IU/ml, 
tryptase > 13.5 μg/ml, and CRP > 5 mg/ml were categorized as el-
evated based on the upper limit reference level for these biomarkers 
at the Montreal Children's Hospital.

2.4  |  Chronic spontaneous urticaria data

To contrast pediatric coldU to CSU, we extracted data on demo-
graphics, comorbidities, and resolution rate of children solely with 

Key Message

In children with cold urticaria, concomitant chronic spon-
taneous urticaria may be a useful predictive factor for a 
poor response to antihistamines and eosinophilia may 
predict cold-induced anaphylaxis. Patients with cold ur-
ticaria should be advised of the low rate of spontaneous 
resolution.
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    |  3 of 8PROSTY et al.

CSU (i.e., no co-existing CIndU) from a prior study using the same 
CU registry.11

2.5  |  Statistical analyses

Statistical tests were performed using R software (2020, version 
4.0.0, R Core Team). Demographic, clinical characteristic, and 
management data were presented with descriptive statistics. A 
chi-squared test was used to compare proportions. Continuous 
variables were assessed by an independent two-sample T-test. 
Logistic regression was used to assess factors associated with 
coldA and well-controlled symptoms on sgAHs (UCT  ≥  12). 
Multivariate cox regression analysis was used to compare the 
resolution rate of coldU to CSU, using the survival and surviminer 
packages. A Kaplan–Meier curve of disease persistence was plot-
ted using the ggplot2 package.

3  |  RESULTS

3.1  |  Demographics and comorbidities

From 2013 to 2021, we approached all patients presenting 
to the Montreal Children's Hospital and the Children's Clinic 
with CU (Table   1). All patients approached consented to study 
participation. We recruited a total of 52 children with coldU. 
Approximately half of the patients (51.9%) were female and the 
median age at symptom onset was 9.5 years (interquartile range 
[IQR]: 4.8, 13.0).

Ice cube tests were performed in all patients and 90.4% of tests 
were positive. The remaining 9.6% of patients with negative tests 
had strong clinical histories consistent with coldU and were defined 
as atypical coldU. Importantly, no patients had clinical features or 
family histories indicative of cryopyrin-associated periodic syn-
dromes or phospholipase C gamma 2-associated antibody deficiency 
and immune dysregulation.

Triggers of coldU were recorded in 38 patients' medical charts. 
Swimming was the most common trigger (76.3%), followed by cold 
weather/air (65.8%), and ingestion of cold food or drink (18.4%). 
Among patients with angioedema (28.8%), cold air was the most fre-
quent trigger (78.6%), followed by cold water (64.3%).

Other concomitant types of CU were recorded in 48.1% of 
patients, consisting of 22 (42.3%) with CSU and five (9.6%) with 
cholinergic urticaria (of which two patients had concomitant cholin-
ergic urticaria and CSU). Comorbid atopic diseases included asthma 
(30.8%), atopic dermatitis (30.8%), allergic rhinitis (21.2%), food aller-
gies (9.6%), and venom allergies (1.9%). Autoimmune diseases (celiac 
disease and type I diabetes mellitus) were documented in two (3.8%) 
patients.

A first-degree family history of atopy was present in 15.4% of 
patients. Moreover, a family history of CU was recorded in 17.3% of 
patients, a third of which was coldU.

3.2  |  ColdU demographics compared to chronic 
spontaneous urticaria

We extracted data on a total of 103 pediatric CSU patients from the 
Netchiporouk et al.11 study (Table 1). Median age of disease onset 
was 5.0 years (IQR: 2.0, 10.0) and approximately half (48.5%) of CSU 
patients were female. There was a significantly higher proportion of 
coldU patients with comorbid asthma (p =  .030), atopic dermatitis 
(p =  .012), and elevated IgE levels (p =  .010) compared to CSU pa-
tients. Mean age of onset was significantly higher in coldU patients 
(p < 10−3). No significant differences were identified in other demo-
graphics, comorbidities, or laboratory values.

3.3  |  Management

Second-generation H1-antihistamines were the predominant man-
agement strategy used in 94.2% of patients (Table 2). Of patients 
managed with sgAHs, 38 (79.2%) were taking the standard dose, 7 
(14.6%) required a two-fold dose, and 3 (6.3%) required a four-fold 
dose. Diphenhydramine use during exacerbations was reported by 
30.8% of patients. A minority of patients (5.8%) required short-
term (up to 1  week) oral corticosteroids for treating exacerba-
tions. Omalizumab was used by one (1.9%) patient while also taking 
desloratadine, after poor disease control and coldA with a four-fold 
dose of desloratadine. Finally, three patients (5.8%) managed their 
symptoms without any medication by avoiding cold triggers.

The UCT was completed by 48 patients at study entry or at fol-
low-up. Of patients managed with sgAHs, 56.8% had well-controlled 
UCT scores. When adjusting for age and sex, concomitant CSU was 
negatively associated with well-controlled disease on sgAHs (ad-
justed odds ratio [aOR] = 0.69 [95%CI: 0.53, 0.92], Table 3). All pa-
tients managed by cold avoidance alone had well-controlled UCT 
scores. Finally, the patient managed with omalizumab and deslo-
ratadine for a period of 2 years did not have a well-controlled score.

3.4  |  Cold-Induced anaphylaxis (ColdA)

ColdA (defined as involvement of at least two different organs or 
systems or hypotension12 in response to a cold trigger) was re-
corded in 17.3% of patients. Symptoms of coldA were predomi-
nantly shortness of breath (44.4%) and hypotension/syncope 
(44.4%), and less commonly abdominal pain (22.2%), headache 
(22.2%), and fatigue (11.1%). Triggers of coldA were swimming 
(44.4%) or cold air (44.4%) and one child (11.1%) reported a history 
of coldA episodes triggered by both swimming and cold air. One pa-
tient (11.1%) required treatment with an epinephrine autoinjector 
and no fatalities or hospitalizations from coldA were recorded. The 
remainder of patients experiencing anaphylaxis reported symptom 
resolution with removal of the cold trigger and sgAH use. Elevated 
eosinophils were associated with a history of coldA (aOR = 1.38 
[95%CI: 1.04, 1.83], Table 3), when controlling for sex and age.
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TA B L E  1 Patient characteristics, comorbidities, and lab values

Characteristics Cold Urticaria Total No. (%)
Chronic Spontaneous Urticaria Total 
No. (%)

p 
value

Demographics

Patients 52 103 N/A

Female gender 27 (51.9) 50 (48.5) .82

Median age of symptom onset in years (IQR) 9.5 (4.8, 13.0) 5.0 (2.0, 10.0) N/A

Mean age of symptom onset (SD) 9.0 (4.4) 6.1 (4.5) <10−3

Diagnostic testing

Ice cube test 52 (100.0) N/A N/A

Positive ice cube test 47 (90.4) N/A N/A

Negative ice cube test/Atypical cold urticaria 5 (9.6) N/A N/A

Triggers

Swimming 28 (73.7), N = 38 N/A N/A

Weather/Air 25 (65.8), N = 38 N/A N/A

Food 7 (18.4), N = 38 N/A N/A

Comorbidities

Other type of chronic urticaria 25 (48.1) N/A N/A

Chronic spontaneous urticaria 20 (42.3) N/A N/A

Cholinergic urticaria 3 (5.8) N/A N/A

Cholinergic and chronic spontaneous urticaria 2 (3.8) N/A N/A

Solar urticaria 0 (0.0) N/A N/A

Delayed pressure urticaria 0 (0.0) N/A N/A

Asthma 16 (30.8) 15 (14.6) 0.030

Atopic dermatitis 16 (30.8) 13 (12.6) 0.012

Allergic rhinitis 11 (21.2) 9 (8.7) 0.054

Food allergies 5 (9.6) 6 (5.8) 0.59

Autoimmune disease 2 (3.8) 6 (5.8) 0.89

Celiac disease 1 (1.9) 0 (0.0) 0.73

Type I diabetes mellitus 1 (1.9) 2 (1.9) 1.0

IgA nephropathy 0 (0.0) 1 (0.97) 1.0

Autoimmune thyroid disease 0 (0.0) 2 (1.9) 0.80

Lupus 0 (0.0) 1 (0.97) 1.0

Insect venom allergies 1 (1.9) 3 (2.9) 1.0

Autoinflammatory disease 0 (0.0) N/C N/A

Family history

Atopy 8 (15.4) 22 (21.3) 0.50

Chronic urticaria 9 (17.3) 12 (11.7) 0.80

Cold urticaria 3 (5.8) N/C N/A

Symptoms

Angioedema 15 (28.8) 24 (23.3) 0.58

Cold-induced anaphylaxis 9 (17.3) N/A N/A

Laboratory values

Tryptase (>13.5 μg/ml) 1 (2.3), N = 43 0 (0.0), N = 96 0.68

IgE (>240 IU/ml) 25 (64.1), N = 39 34 (37.8), N = 90 0.010

CRP (>5 mg/L) 2 (4.8), N = 42 8 (8.7), N = 92 0.65

Blood eosinophils (>0.60 x 109/L) 7 (15.6), N = 45 6 (6.0), N = 100 0.12

Abbreviations: N/A, not applicable; N/C, data not collected.
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    |  5 of 8PROSTY et al.

3.5  |  Resolution

Of the 52 participants, four (7.7%) participants were lost to follow-up. 

From study entry, patients were followed for a median of 2.6 years 
(IQR: 0.9, 5.6). Disease resolution was recorded in 12 (25.0%) of the 
remaining 48 participants over 248.0 patient-years (4.8 cases of dis-
ease resolution per 100 patient-years). Among those whose disease 
resolved, median age at resolution was 9.0 years (IQR: 8.0, 15.5) and 
median disease duration was 3.5 years (IQR: 1.0, 7.0). Of those with 
persistent coldU, median disease duration was 5.3 years (IQR: 2.0, 
8.0).

Data on disease resolution were available in all 103 CSU pa-
tients, of which 33 (32.0%) resolved over 290 patient-years (11.4 
cases of resolution per 100 patient-years). Of those experiencing 
CSU resolution, median disease duration and age at disease res-
olution were 1.4 (IQR: 0.79, 2.1) and 9.0 (IQR: 4.9, 13.7) years, re-
spectively. Median disease duration was 2.3 years (IQR: 1.6, 4.0) in 
patients with persistent CSU.

When controlling for age at disease onset and sex, multivariate 
cox regression analysis revealed that cases of coldU were signifi-
cantly less likely to experience disease resolution than cases of CSU 
(adjusted hazard ratio: 0.43 [95%CI: 0.21, 0.89], p < 10−2, Figure 1).

TA B L E  2 Urticaria Control Test (UCT) scores at study entry or at 
earliest follow-up by medication (N = 48)

Medication N
Well-Controlled UCT 
Score (≥12) No. (%)

IQR of 
UCT Score

Second-generation 
H1-antihistamines

44 25 (56.8) 8.0, 13.0

Cetirizine 24 16 (66.6) 8.8, 14.0

Rupatadine 11 3 (27.2) 8.3, 11.8

Desloratadine 6 3 (50.0) 8.8, 12.8

Fexofenadine 1 1 (100.0) 12

Bilastine 1 1 (100.0) 14

Loratadine 1 1 (100.0) 12

Cold avoidance only 3 3 (100.0) 6.5, 12.0

Omalizumab and 
desloratadine

1 0 (0.0) 7

Variable

Well-controlled disease 
(UCT ≥ 12) on sgAHs Cold-induced anaphylaxis

Univariate 
OR (95% CI)

Multivariate 
OR (95% CI)

Univariate 
OR (95% CI)

Multivariate 
OR (95% CI)

Sex 0.98 (0.73, 
1.32)

0.95 (0.72, 
1.25)

0.90 (0.73, 
1.11)

0.98 (0.79, 
1.20)

Age at symptom onset 0.97 (0.94, 
1.00)

- 1.01 (0.99, 
1.04)

-

Age at study entry 0.98 (0.94, 
1.01)

0.98 (0.95, 
1.01)

1.02 (1.00, 
1.05)

1.02 (0.99, 
1.04)

Cold-induced anaphylaxis 0.93 (0.63, 
1.38)

- N/A N/A

Elevated eosinophils 1.00 (0.66, 
1.51)

- 1.38 (1.04, 
1.83)*

1.38 (1.04, 
1.83)*

Elevated IgE 0.87 (0.61, 
1.22)

- 1.14 (0.87, 
1.52)

-

Concomitant CSU 0.69 (0.52, 
0.90)*

0.69 (0.53, 
0.92)*

1.10 (0.89, 
1.36)

-

Atopic dermatitis 0.97 (0.71, 
1.33)

- 1.11 (0.89, 
1.40)

-

Asthma 1.07 (0.78, 
1.46)

- 0.93 (0.74, 
1.17)

-

Allergic rhinitis 1.05 (0.66, 
1.69)

- 0.82 (0.59, 
1.14)

-

Trigger: swimming 0.84 (0.55, 
1.29)

- 0.88 (0.64, 
1.22)

-

Trigger: air 0.92 (0.63, 
1.33)

- 1.01 (0.75, 
1.35)

-

Trigger: food/drink 0.90 (0.58, 
1.42)

- 1.06 (0.74, 
1.52)

-

Abbreviations: N/A, not applicable; -, cells not included in the multivariate logistical regression 
model.
*p < .05 was considered significant.

TA B L E  3 Univariable and multivariable 
logistic regression of factors associated 
with well-controlled disease on 
second-generation H1-antihistamines, 
cold-induced anaphylaxis, and disease 
resolution
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4  |  DISCUSSION

We established that coldU in children has a lower resolution rate 
than CSU. Further, among children with coldU, 17.3% of patients 
experienced coldA, predominantly cases with elevated eosinophils.

Similar to prior studies, we found that pediatric coldU has no 
sex predilection,13,14 unlike in adults where females make up the 
majority of cases.6,15 The median age of onset of symptoms in our 
population (9.5 years) was consistent with other reports in children 
(7–8.5 years).7,13,14

We found that approximately half of the patients had con-
comitant CU of other types, predominantly CSU, and a minority 
had cholinergic urticaria. A large retrospective study of coldU in 
children reported that only 14.2% and 3.6% of participants had 
concomitant CSU and cholinergic urticaria, respectively.13 The el-
evated proportion of patients with concomitant CSU (42.3%) and 
cholinergic urticaria (9.6%) in our study may be because patients 
were assessed for concomitant types of CU at study entry. In line 
with our results, a study of both adults and children study reported 
that 8% of patients with cold urticaria had co-existent cholinergic 
urticaria.16

Other studies suggest that co-existing atopic conditions may be 
more common. Yee et al.13 report that among children with coldU, 
59.5% had concomitant allergic rhinitis, 46.8% had asthma, and 
33.4% had food allergies. However, the prevalence of atopic derma-
titis among children with coldU was slightly lower than in the present 
study (24.6% vs. 30.8%).13 These differences may reflect geographic 
or ethnic differences between the studied populations.17,18

The majority of CSU cases are associated with an autoimmune/
autoallergic etiology consisting of either auto-IgG or auto-IgE an-
tibodies and involve Th1 and Th2 cells and cytokines.19–21 Indirect 
evidence suggests that coldU is likely immunologically mediated, 
potentially by IgE binding to autoantigens.3,22 Relative to CSU, we 
found an increased proportion of coldU patients with IgE/Th2 me-
diated diseases (i.e., asthma and atopic dermatitis) and elevated 
total IgE. Therefore, our results may indirectly support a stronger 
bias toward a Th2/IgE response in coldU than CSU. An IgE-mediated 
etiology underlying coldU would suggest the potential therapeutic 
utility of IgE (i.e., omalizumab) and Th2 (i.e., dupilumab) inhibitors. 
Omalizumab efficacy in treating coldU refractory to antihistamines 
has been established in adults,23 but not yet in children. A case 
report has documented the resolution of coldU and concomitant 
atopic dermatitis in an adult taking dupilumab,24 and a clinical trial is 
underway to determine its efficacy in adult coldU (NCT04681729). 
Dupilumab is already licenced for the treatment of atopic dermatitis 
in children; therefore, it may be a treatment option in children with 
both atopic dermatitis and coldU. Further studies are necessary to 
elucidate the role of IgE and the Th2 response in coldU.

Children in our cohort were predominantly managed with 
sgAHs, of which 56.8% of patients had well-controlled symptoms. 
These findings are in line with a previous study suggesting that the 
majority of cases of CU in children can be effectively controlled with 
sgAHs at up to four-fold doses.25 Concomitant CSU was associated 
with poorly controlled disease on sgAHs. No clinical trials have as-
sessed the efficacy of sgAHs in pediatric coldU.26 However, several 
studies have found that sgAHs significantly diminish symptoms and 
decrease the minimum temperature at which symptoms develop in 
adults.26–30 Further studies are required to establish the efficacy of 
sgAHs in the treatment of pediatric coldU, and to determine the role 
of concomitant CSU as a predictor of sgAH response. It is of note 
that almost one third of patients used first-generation antihistamines 
to control flares, despite recommendations to use only sgAHs.8 It is 
crucial to increase education among patients regarding the similar 
efficacy and higher safety of sgAHs versus first-generation antihis-
tamines for the management of CU.8

In this study, 17.3% of children had a history of coldA. This is 
in line with a recent meta-analysis conducted by our team that de-
termined that the prevalence of anaphylaxis among cases of adult 
and pediatric coldU was 21.5% (95%CI: 15.8%, 28.5%; I2 = 69%).4 
Further, we identified that elevated blood eosinophils were asso-
ciated with coldA. These results suggest that blood eosinophils 
may be used to identify patients at risk for coldA, which can in-
form epinephrine autoinjector prescription and counselling of pa-
tients to avoid common triggers of coldA. A recent case report 
recorded the successful treatment of coldU and concomitant CSU 
with reslizumab, an anti-IL-5 monoclonal antibody, which down-
regulates eosinophil activation and recruitment.31 However, little 
is known on the role of eosinophils in the pathogenesis of coldU/
coldA.

The resolution of coldU in our cohort was fewer than 5 per 
100 patient-years, almost half the resolution rate of CSU.11 The 

F I G U R E  1 Kaplan–Meier curve of disease resolution in cases of 
chronic spontaneous urticaria (orange) vs. cold urticaria (blue). Cold 
urticaria was associated with a longer time to disease resolution 
when adjusting for sex and age at disease onset (Adjusted hazard 
ratio: 0.43 [95%CI: 0.21, 0.89], p < 10−2). Confidence intervals are 
represented by the corresponding dashed lines
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resolution rate observed was similar to other studies that included 
both pediatric and adult patients (17.9%–26.6% of patients resolved 
in 5 years).6,32 Because of insufficient sample size, we were unable 
to assess factors associated with disease resolution.

Our study has some potential limitations. This study had a rela-
tively small sample size thereby limiting the power of subgroup anal-
yses of participants with coldA and disease resolution. Our study 
was conducted at a tertiary urticaria referral center, which likely 
evaluates more severe cases of coldU that are refractory to anti-
histamines/involve anaphylaxis. However, we also recruited children 
from clinics outside the hospital and, hence, we believe that this 
study maintains external validity. Additionally, the wait time to see a 
specialist at our center is approximately four to 8 months; therefore, 
our results may underestimate disease resolution because more self-
limited cases were not recruited. Although we assessed all children 
with the UCT, it has not been validated for children under 12 years 
of age. However, the UCT is reported to have high validity and re-
liability in adults33 and preliminary work by our group supports its 
validity in children. Finally, we were unable to obtain follow-up data 
on 4 (7.7%) of patients and certain lab values were not available in 
approximately a quarter of patients. However, given that data was 
available for most patients we do not expect these missing values 
to bias our results.

Taken together, our findings demonstrated a low-resolution rate 
of pediatric coldU versus CSU. Elevated eosinophils were associated 
with anaphylaxis, which occurred in approximately one-sixth of pa-
tients. Future multicenter studies are necessary to determine fac-
tors associated with coldU resolution.
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