Chronic Urticaria in Children — New Insights from a Large Cohort
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Abstract

Background: Chronic spontaneous urticaria is well-described in adults, but less so in children. The aim of this study is to
describe the demographics, clinical characteristics, comorbidities, and outcomes of children with chronic, spontaneous urticaria.
Methods: This retrospective study followed children up to 18 years-old, diagnosed with chronic spontaneous urticaria, between
the years 2002-2018 and treated in a tertiary referral allergy and clinical immunology center. Data including demographics,
clinical characteristics, comorbidities, treatments and outcomes was extracted from electronic medical records. Results: Records
of 380 children coded to have chronic urticaria were reviewed, of which 250 (65.8%) fulfilled the diagnostic criteria for chronic
spontaneous urticaria. There were 136 females (54.4%). Mean age at diagnosis was 11.4 years, 122 (48%) were adolescents. The
average duration of chronic spontaneous urticaria was 12.25+15.2 months. The urticaria in 208 children )83.2%) resolved within
24 months. Eighty-seven patients (34.8%) had at least one atopic disease. Atopic comorbidities included atopic dermatitis
in 17.2%, allergic rhinitis in 16%, asthma in 13.2% and food allergy in 3.2%. Eighteen patients (7.2%) had a concomitant
autoimmune disease. Nine (3.6%) had thyroid disease. Conclusions and clinical relevance: Chronic spontaneous urticaria in
children is a self-limited disease with favorable prognosis. Atopic diseases are more prevalent in children with chronic spontaneous
urticaria than in the general pediatric population; increasing the possibility of a special subgroup of TH2-related chronic urticaria

in children.

Key Message:

The literature regarding the characteristics and underlining mechanisms of chronic spontaneous urticaria in
children is limited.

This retrospective cohort study included 250 children with chronic spontaneous urticaria. Chronic sponta-
neous urticaria in children is a self-limited disease. Urticaria lasted up to 2 years in most of the children.
One third had at least one atopic disease. Atopic dermatitis and allergic rhinitis were the most prevalent,
and significantly more common than in the general pediatric population.

Introduction

Urticaria is a common phenomenon that affects 15-25% of the population at least once in a lifetime. While
most episodes are acute!:2, a minority are prolonged, hence termed chronic urticaria (CU). CU is defined as
recurrent urticarial lesions, appearing most of the days of the week, for at least 6 weeks.?>*The prevalence
of CU in adults is estimated to be 1.8%, affecting women more than men and with up to 50% remission
rate within one to three years.® In adults, autoimmune or auto-allergy mechanisms are suggested as possible
etiologies for CU. In most patients, no underline cause is found or can be proven, and the urticaria is termed
chronic spontaneous urticaria (CSU).5

The literature regarding the characteristics and underlining mechanisms of CSU in children is limited.2% 714
It is estimated that its prevalence in children is 0.1-0.3%'5-'® with an equal distribution between genders, ex-



cept among adolescents.®'3 However, a recent review demonstrated 1.1-1.5% prevalence of CU in children.'®

The remission rate of CSU in children after one year is reported to be low (16.5% - 37%).2>18

A few small studies demonstrated an association between pediatric CSU and atopic diseases, including
asthma, allergic rhinitis (AR), atopic dermatitis (AD) and food allergy.># 1% An overall, coexisting prevalence
of 30% to 50% has been described.?'%13 Chansakulporn et al. followed a small group of 92 patients and
reported that one-third of the children with CU had atopic diseases, with an unusually high prevalence of
food allergy (15.2%).5 Netchiporouk et al. reported that 28% of 139 children with CSU had atopy, but they
did not distinguish between the different types of atopic diseases and age groups.’ In addition to atopic
diseases, autoimmune diseases, including thyroid diseases, celiac and systemic lupus erythematosus (SLE)
were also found to be associated with CU in children.20-21,22

The aim of the current study was to describe the demographics, clinical characteristics, comorbidities, and
outcomes of a large pediatric cohort with CSU.

Materials and Methods

This retrospective study included children up to age 18 years, with the diagnosis of CSU, treated at the
Allergy Unit of Meir Medical Center, Israel, 2002—2018. CSU was defined in accordance with Sahiner et
al.>* Briefly, urticarial lesions appearing most days for at least 6 weeks, with or without accompanying
angioedema.

Data for the entire cohort were retrieved from Clalit Health Services electronic record system. All medical
records were reviewed by a specialist in allergy and clinical immunology from the date of CSU diagnosis to
December 2018.

Data collected included: (a) Demographic parameters, (b) CSU duration, treatment, and relapses, (¢) Labora-
tory tests, (d) Co-morbidities including asthma, allergic rhinitis, food allergy, atopic dermatitis, autoimmune
thyroid diseases, celiac, SLE, diabetes mellitus, juvenile rheumatoid arthritis, inflammatory bowel disease,
irritable bowel syndrome (IBS) and psychiatric disorders and (e) Chronic medications for other comorbidities.

Treatment modalities with antihistamines were defined as: Regular doses of antihistamines included 5 mg
desloratadine daily or according to weight, 10 mg/day loratadine or according to weight, or 180 mg fexo-
fenadine. High-dose antihistamines included up to 20 mg daily desloratadine or comparable dose of other
antihistamine drugs.

Relapse was defined as a second episode of CSU with a gap of at least 6 months, without urticaria and
without treatment for urticaria.

To analyze potential various age-related differences, patients were grouped according to age at CSU diagnosis:
0-3, 4-8, 9-12, and 13-18 years.

As CSU can be confused with AD, we analyzed the results with and without the patients diagnosed with
both CSU and AD. Only data with significant differences are presented.

The study was approval by the Ethics Committee of Meir Medical Center.
Statistical analyses

Data are presented as numbers and percentage for nominal parameters and as mean and standard deviation
for continuous variables. Two groups were compared using Student’s t test for continuous variables and Chi-
square or Fisher’s Exact test for categorical variables, each when appropriate. Comparison with data from
the literature was compared with Z scores. All tests of hypotheses were considered significant when two-sided
probability values were P<0.05. All statistical analyses were performed using IBM, SPSS-25, Armonk, NY,
USA.

Results

Patient demographics



During 2002-2018, 380 children with a diagnosis of CSU recorded in their medical records were evaluated.
After reviewing the medical files, 250 patients (65.8%) had CSU according to the defined criteria and were
included in the study. The remaining 130 were excluded either because they did not fulfill the criteria for
CSU (113 children) or due to lack of follow-up data (17 children). Of the 250 patients included, 136 were
females (54.4%). The mean age at diagnosis was 11.4 £ 5.1 years, median 12 years (range 0.9-18.0). Among
the study group, 122 (48%) were adolescents (13-18 years old). There was no significant difference in the
prevalence of CSU by sex; except for the adolescents, where females comprised 60% of the group (p=0.07)
(Table 1).

Duration of CSU

The average duration of CSU was 12.3+£15.2 months, median 6 months (range 1.5 — 84 months). A total of
135 patients (54%) had CSU for 12-24 months and overall, the urticaria resolved within 24 months in 208
patients (83.2%). Concomitant angioedema was present in 30% (n=75). No significant differences were found
when comparing the duration of disease or the presence of angioedema between the various age groups or
sexes (Table 1).

Relapse of CSU

The average follow-up time was 8.1 years (range 0.3-15.1). During this period, 24 patients (9.6%) had a relapse
of CSU. Most (17 patients, 70.8%) were adolescents (p< 0.05, RR= 2.55). No relapses were documented in
the youngest age group (0-3 years) (Table 1).

Comorbidities

A total of 87 patients (34.8%) had at least one atopic disease (Figure 1A): in 64.4% (56/87) the diagnosis of
atopic disease was established before or concurrently with CSU. The atopic comorbidities found in the study
cohort were: AD (n=43, 17.2%), AR (n=40, 16.1%), asthma (n=33, 13.3%) and food allergy (n=8, 3.2%).
Thirty patients (12%) had more than one atopic co-morbidity. After excluding the patients diagnosed with
AD, the prevalence of atopic comorbidities did not differ significantly: AR (n=27, 13% vs. 16.1% in the total
cohort, p=0.36), asthma (n=21, 10.1% vs. 13.3% in the total cohort, p=0.3) and food allergy (n=7, 3.4% vs.
3.2% in the total cohort, p=0.9). Consequently, the rest of the analyses are presented for the entire group.

No correlation was found between the prevalence of AR, AD, asthma, or food allergy and the duration of
CSU. Furthermore, there was no difference in the probability of relapse and the presence of atopic disease
as a co-morbidity (9.8% vs. 9.2%, p=0.87).

The prevalence of the different atopic diseases in CSU patients and the general pediatric population in
Israel and in the world was compared (Figure 1B): The prevalence of AD in two age groups (4-8 years
and 13-18 years) of the study population was significantly different compared to the general population in
Israel”2324 and in the world?® (p<0.01). Differences in the prevalence of allergic rhinitis were statistically
significant only in adolescents when compared to the general population of adolescents in Israel”?*26 and in
the world®”(p<0.01). The differences in the prevalence of food allergy between participants in the current
study and the general world population?®29 were statistically significant in children age 4-8 years (p<0.05)
but did not reach significance when compared to adolescents in the current study and adolescents in Israel”3°
(p=0.83). Differences in the prevalence of asthma between the current study and the general population in
Israel”2426 and in the world 3'did not reach significance in any age group (p=0.46-0.99).

Overall, 18 patients (7.2%) had a concomitant autoimmune disease compared to 1.9% in the general adole-
scent population in Israel (p<0.01). Nine (3.6%) were diagnosed with thyroid disease, 7 with hypothyroidism
and 2 with hyperthyroidism. Psoriasis was found in 6 patients (2.4%), type I diabetes mellitus in 2 patients
(0.8%) and 1 patient was diagnosed with juvenile rheumatoid arthritis (0.4%). Celiac disease, irritable bowel
disease and SLE were not diagnosed in our cohort. IBS was diagnosed in 5 patients (2%).

Seven patients (2.8%) had psychiatric disorders, including depression, anxiety, bipolar disorder, and schizo-
phrenia. All were diagnosed after the first CSU episode.



Treatment of CSU

Treatment protocols were available for 213 patients (85.2%) (Table 2). Monotherapy was given to 161 (64.4%)
and 52 (20.8%) received a combination of at least two medications. Of the 161 treated with monotherapy,
153 (95%) received antihistamine in the regular recommended dose and 7 (4.35%) received high dose anti-
histamines. One patient was treated with corticosteroids only. Of the 52 children treated with combination
therapies, 32 (61.5%) received a regular dose of antihistamine and oral corticosteroids. Six patients needed
a combination of three medications, 1 (16.66%) was treated with a combination that included omalizumab.
Details regarding the treatment regimens are listed in Table 2.

Relapses were treated with regular dose antihistamines in 41.6%. However, relapsing patients used high dose
antihistamine, or combination therapy more often (8.3% and 29.1%, respectively vs. 2.8% and 20.8% for the
first episode, p=NS). Three of six patients who were treated with a combination of three medications in
the first episode, suffered from relapse during the following years; significantly more than those treated with
monotherapy or a combination of two medications (50% vs. 10.14%, p< 0.01, RR = 4.93).

Medications used for co-morbidities

Thirty-six patients (14.4%) used methylphenidate (or other comparable drugs) as a chronic medication for
attention deficit disorder with or without hyperactivity. Although not statistical significantly, the percentage
of patients who used methylphenidate increased parallel to the duration of CSU (11% of patients with CSU
<12 months, 15.6% of patients with CSU for 12-24 months and 20% of patients with CSU > 24 months).

Laboratory tests

Complete blood count was available for 202 patients (80.8%) at the initial diagnosis of CSU. Eosinophilia
(defined as eosinophil count > 500 cells/uL) was found in 29 patients (14.4%, range 500-1800 cells/pL) and
was more common in children < 13 years (27.6% vs. 6.2% p< 0.01). Eosinophilia did not correlate with
CSU duration or the presence of atopic diseases.

Total IgE was available for 60 patients (24%). High total IgE (defined as IgE > 100 IU), was found in 32
(53.3%). No correlation was found between high total IgE and atopic diseases or duration of urticaria.

C-reactive protein was measured in 109 patients at CSU presentation and was within the normal range in
all cases. Antinuclear antibody was measured in 51 patients and found abnormal in 6 (11.8%). Of them, in
the following years, one patient was diagnosed with hyperthyroidism, 1 with hypothyroidism and IBS, and
1 with Alport’s syndrome.

Discussion

Chronic urticaria is a common medical condition, well-described in the adult population. Data regarding
CSU in children is scarce. In the current report, we aimed to better characterize this disorder in a large
cohort of children with a long follow-up period. We found that pediatric CSU is frequently accompanied by
atopic diseases and has a favorable outcome.

The study cohort had an encouraging clinical course. CSU was not accompanied by angioedema in most
children and there was a good clinical response to regular doses of antihistamines, without need for additional
medications. In most cases, hives persisted for no longer than two years and relapses were rare. These findings
are supported by previous smaller series that found CSU in children is a disease with good prognosis.%13
In accordance with the favorable outcome, laboratory tests in our cohort were within the normal range.
Probably, indicating that routine laboratory tests in children with CSU are not essential. This notion is
supported by Grattan et al. who left the decision to perform laboratory tests in cases of CSU to the discretion
of the treating physician.*

Traditionally, CSU is considered a disease of unknown etiology. Nonetheless, in some patients, an underlining
autoimmune mechanism may be present. This concept is supported by the fact that, in adults, autoimmune
diseases, mostly affecting the thyroid gland, frequently accompany CSU.® Moreover, a canonic work by Hide



et al. 32 reported autoantibodies against IgE and its receptor, as a potential trigger for the disease. These
findings established the notion that CSU is a TH1 derived phenomenon. Atopy, including AD, AR, food
allergy and asthma are considered TH2-related diseases. In the current study, one-third of the children with
CSU had at least one atopic disease. AD and AR were significantly more prevalent in children with CSU,
as compared to the general pediatric population in Israel and in the world. Food allergy was significantly
more prevalent in children ages 4 to 12 years, with CSU, as compared to the general pediatric population.
An exception is the difference in the prevalence of asthma; although higher in children with CSU than in
the general pediatric population, it did not reach significance.

It can be speculated that the high prevalence of atopic comorbidities can be attributed, in part, to confusion
between CSU and AD. When patients with AD were excluded from the analysis, the prevalence of other
atopic diseases and the significant differences between patients with CSU and the general pediatric population
remained similar.

High levels of IgE were found in more than half of the results. This finding did not overlap with the patients
with clinical atopy. This laboratory abnormality might provide additional support to the underling atopic
background accompanying these children.

The co-existence of atopic diseases had no effect on the likelihood of relapsing or on the duration of CSU.
These findings are in concordance with other studies that showed a similar prevalence of atopic diseases
in smaller cohorts of pediatric patients with CSU.>®? Recently, one large cohort, that included Israeli
adolescents, showed a robust link between CSU and atopic diseases.” These publications all support the
assumption that there is a subgroup of CSU patients with TH2-driven disease.

This study is subject to the limitations inherent to any retrospective work; some of the data were incom-
plete. As the follow-up period was very long, changes in the treatment modalities for CSU were inevitable.
Treatment with anti-IgE was approved for children with CSU older than 12 years of age, only at the end of
the follow-up period. As such, its effect on childhood CSU was not evaluated in this study.

In conclusion, CSU in children is mostly a mild disease. It does not tend to relapse and can be managed
with antihistamines alone. Atopy was found to be prevalent in children with CSU. However, these atopic
diseases did not influence the duration or severity of the disease. Whether CSU in children should be part
of the spectrum of atopic diseases requires further investigation in larger, prospective studies.
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Figures and tables

Table 1. Characterization of chronic urticaria in various age groups

0-3 years 4-8 years 9-12 years 13-18 years Total
Total (%) Total (%) 19 (7.6%) 71 (28.4%) 38 (15.2%) 122+ 250 (100%)
(48.8%)

Sex (% of age ~ Male 9 (47.4%) 38 (53.5%) 18 (47.4%) 49 (40.2%) 114 (45.6%)
group)”

Female 10 (52.6%) 33 (46.5%) 20 (52.6%) 73 (59.8%) 136 (54.4%)
Duration of <6 months 0 8 (11.6%) 1 (3%) 11 (9.4%) 20 (8.4%)
urticaria (% of
age group) -+t

6-12 months 3 (15.8%) 12 (17.4%) 11 (33.3%) 27 (23.1%) 53 (22.3%)

12-24 months 13 (68.4%) 44 (63.8%) 17 (51.5%) 61 (52.1%) 135 (56.7%)

>24 months 3 (15.8%) 5 (7.2%) 4 (12.1%) 18 (15.4%) 30 (12.6%)
Relapse of Relapse of 7 (5.5%) 7 (5.5%) 7 (5.5%) 17 (13.9%) 24 (9.6%)
urticaria (% urticaria (%
of age of age
group)™” group)””

TIn the youngest age group (0-3 years) there were more patients with atopic dermatitis, while in the oldest
age group (13-18 years) fewer patients had concomitant atopic dermatitis (p<0.05).

* p=Not significant for all comparisons
** p< 0.05

T+ In 12 patients (4.8%), data regarding the duration of urticaria were missing and they were excluded from
this sub-analysis.

Table 2. Type of medication and number of drugs among 274 pediatric patients with chronic spontaneous



urticaria (CSU)

No. of medications

Type of medications

First CSU episode

Relapse of CSU

No record of medications
Total of patients

Antihistamine regular
dose

Antihistamine high dose
Steroids course
Montelukast only

Total

Antihistamine regular
dose + Steroids
Antihistamine high dose
+ Steroids
Antihistamine regular
dose + Montelukast
Antihistamine high dose
+ Montelukast
Montelukast +
Omalizumab

Total

Antihistamine high dose
+ Steroids +
Montelukast
Antihistamine high dose
+ steroids +
Omalizumab

Total

Antihistamine high dose
+ Steroids +
Montelukast +
Omalizumab

No record of medications
Total of patients

No. of Patients (% of
total cohort)
153 (61.2%)
7 (2.8%)

1 (0.4%)

0

161 (64.4%)
32 (12.8%)

9 (3.6%)

2 (0.8%)

3 (1.2%)

0

46 (18.4%)
5 (2%)

1 (0.4%)

6 (2.4%)
0

37 (14.8%)
250

No. of Patients (% of
total cohort)
10 (41.7%)

2 (8.3%)

0

1 (4.2%)

13 (54.2%)
2 (8.3%)

0

0

2 (8.3%)

1 (4.2%)

5 (20.8%)
0

0
2 (8.3%)

4 (16.7%)
24

CSU - Chronic spontaneous urticaria

Figure 1. Prevalence of atopic diseases in children with CSU compared to the general population. A.
Prevalence of atopic diseases in CSU patients, by age groups. B. Atopic diseases in current study and the
general pediatric population in Israel and in the world (*p<0.05). Prevalence data in Israel and the world
are incomplete due to lack of epidemiological studies.
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