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Abbreviations/Acronyms:

AuIDs: autoimmune diseases

CSU: chronic spontaneous urticaria

aOR: adjusted Odds Ratio

complete blood count (CBC)

CRP: C-reactive protein

BAT: Basophil activation tests

To the Editor:

Chronic spontaneous urticaria (CSU) is a disease characterized by the presence of angioedema and/or pruritic
transient wheals that occur in the absence of an identifiable triggers and persist for more than 6 weeks.
Although the precise etiology of CSU remains unknown, studies have suggested that the majority of cases
of CSU in adults are due to autoimmunity1. Further, an association of CSU with autoimmune diseases
(AuIDs) has been suggested in adult patients, although the prevalence of AuIDs in pediatric patients has
not yet been established. A recent meta-analysis reported that the prevalence of autoimmune thyroiditis,
pernicious anemia, vitiligo, type I diabetes mellitus, Graves’ disease, celiac disease and rheumatoid arthritis
were increased among adults with CSU compared to the general population2. However, children were excluded
from this meta-analysis due to the lack of studies on comorbid AuIDs in CSU patients. We aimed to assess the
prevalence of hypothyroidism, lupus, type I diabetes mellitus and juvenile arthritis in a cohort of pediatric
patients with CSU compared to the general pediatric population and to identify sociodemographic factors,
clinical characteristics and biomarkers associated with increased risk of AuIDs in CSU.

Children with CSU were prospectively recruited at the Montreal Children’s Hospital Allergy and Immunology
clinic in Montreal, Canada, from 2013 to 2019. A complete medical history and physical examination were
performed at study entry and every 3-6 months. Data on patient demographics, co-morbidities (including
physician reported diagnosis of AuIDs), and clinical characteristics were collected at study entry through
a standardized questionnaire. Families were queried at each follow up visit on the development of new
comorbidities including AuIDs.

As part of the standard of care, all patients had a baseline complete blood count (CBC), levels of C-
reactive protein (CRP), total immunoglobulin (IgE), and tryptase measured. Additional investigations (e.g.,
antinuclear antibody serologic tests, skin biopsies) were performed only if clinical features were suggestive
of autoimmune disease or if the diagnosis of CSU was unclear. Basophil activation tests (BATs) using CD63
marker expression were performed by flow cytometry as previously described by Netchiporouk et al .3.

All statistical analyses were done using R version 3.2.2 (R Core Team 2013; R Foundation for Statistical
Computing, Vienna, Austria). The Fisher’s exact test was used to compare the prevalence of AuIDs in our
CSU cohort to the general prevalence of AuIDs in children. Multivariate logistic regression was conducted
to determine clinical factors associated with the presence of AuIDs in pediatric CSU.

This study was approved by the McGill University Health Centre Ethics Committee. Written consent was
obtained from all participants.

Our analysis included 191 children patients, 49.2% were males and the median age was 9.4 years [IQR: 4.85,
13.65].

Overall, 10 patients in our cohort reported AuIDs. Specifically, the prevalence of hypothyroidism was 2.10%
(n=4), type I diabetes 1.57% (n=3), juvenile rheumatoid arthritis 1.05% (n=2), and lupus 0.52% (n=1).
These results were compared to published prevalence data of AuIDs in children in Europe. The prevalence
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. of hypothyroidism, lupus, juvenile arthritis and type I diabetes were significantly increased in our cohort
compared to children in the general population (p<0.005 for each) (Table 1).

Multivariate logistic regression analyses revealed that hypothyroidism was associated with increased age
(adjusted Odds Ratio (aOR):1.01 [95%CI: 1.01, 1.02]) and increased CD63 levels (aOR:1.00 [95%CI: 1.00,
1.01]) while adjusting for sex, family history of AuIDs, IgE, tryptase, CRP levels and absolute basophil
count.

To the best of our knowledge, this is the first study comparing the prevalence of AuIDs in pediatric CSU
patients to the general pediatric population. Our data revealed that AuIDs, such as hypothyroidism, lupus,
juvenile arthritis, and type I diabetes, were more common among children with CSU in comparison to the
general pediatric population. Additionally, hypothyroidism was found to be associated to increased age and
increased CD63 levels.

Although the prevalence of AuIDs was increased among children with CSU, they are nevertheless relatively
rare (<5% of children). We therefore recommend assessing for AuIDs only if there is a suggestive clinical
history and physical exam. These results and recommendations are more conservative than those published
by Kosmeri et al.,(2019)4 who indicated that screening for AuIDs would be beneficial as diseases, such as
celiac disease, may be diagnosed in the absence of indicative signs4.

The higher prevalence of AuIDs in children with CSU is in line with the shift of paradigm regarding the
pathogenesis of CSU suggesting it is an autoimmune or auto-allergy rather than an idiopathic condition.
It is now thought that CSU is an autoimmune condition caused in most cases by a type I hypersensitivity
reaction to various self-antigens that bind to IgE (auto-allergy)1.

Our results suggest an association between autoimmune hypothyroidism among children with CSU and older
age and elevated CD63. A review of thyroid disease in adults determined that the likelihood of having an
autoimmune thyroid disease increases with age5. It is hypothesized that epigenetic changes due to envi-
ronmental factors, contribute to the development of inflammation and autoimmunity with increasing age5.
Additionally, CD63 is increasingly being accepted as a marker of IgG mediated autoimmunity in CSU3.

There are several limitations in our study. Firstly, as reference prevalence values were not available in children
in North America, we compared our estimate to European data that do not necessarily reflect the Canadian
pediatric population. Nevertheless, the prevalence of AuIDs in European children is not expected to be
lower than that of North America, given that studies suggest a higher prevalence of AuIDs in the general
population in Europe versus North America6. Hence, we expect that differences observed in our population
would have been even higher if compared to the Canadian population.

In conclusion, our study suggests that AuIDs is more common among children with CSU and that hy-
pothyroidism is more likely in older children with higher CD63 levels. Increased awareness and appropriate
diagnosis of AuIDs when suggested on clinical history or physical exam will contribute to better management
of CSU patients.

Keywords: Chronic spontaneous urticaria, pediatrics, management
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TABLES

Table 1. Comparing the proportion of AuIDs in the general pediatric population to the proportion of AuIDs
in pediatric CSU using the Fisher’s Exact test.

Autoimmune disease

Reference proportions
of AuIDs in the
general pediatric
population (%)

Proportions of AuIDs
from our cohort of
CSU patients (%)

P-value, 95%
Confidence interval

Hypothyroidism 140/103,500 (0.135%)7 4/191 (2.10%) P-value = 0.00017 (4.19,
42.01)

Lupus 43/852,190 (0.005%)8 1/191 (0.52%) P-value = 0.00981 (2.57,
629.2)

Juvenile Arthritis 52.86/100,000 (0.053%)9 2/191 (1.05%) P-value = 0.00502 (2.34,
76.8)
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Autoimmune disease

Reference proportions
of AuIDs in the
general pediatric
population (%)

Proportions of AuIDs
from our cohort of
CSU patients (%)

P-value, 95%
Confidence interval

Type I diabetes 1.93/1,000 (0.19%)10 3/191 (1.57%) P-value = 0.0317 (0.903,
95.7)
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