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Abstract

Background: Little information exists regarding the incidence of chronic spontaneous urticaria (CSU) or differences in its
characteristics according to age.

Objective: To evaluate the incidence, clinical characteristics and treatment response of CSU according to age.

Methods: The relevance of gender, age, history of allergic disease, pre-diagnosis duration, and treatment response were
retrospectively evaluated in patients diagnosed with CSU at Pusan National University Hospital between 2011 and 2018.

Results: A total of 970 patients were included in the study, consisting of 198 children and 772 adults. The CSU incidence
increased during the study period in children, but not in adults. CSU was more common in adults than in children and
the peak age of occurrence was 20-59 years. Increased female incidence was noted in adults, whereas patient and family
allergic history was frequently observed in children than in adults. The overall rate of improvement was remarkably higher
in children than in adults (P < 0.01), with pre-diagnosis duration and treatment duration both shorter in children than in
adults. (P =0.001). The proportion of men was higher and treatment duration was shorter in adolescence than in the other
age groups, whereas the treatment duration was shorter in patients greater or equal to 60 years than in adults under 60
years, and the step 1 treatment rate was higher.

Conclusion: CSU incidence increased annually in children, but not in adults. The clinical characteristics and treatment
response of CSU may differ depending on age and clinicians should be made aware of this fact.
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Introduction

Chronic urticaria (CU) is defined by the presence of recur-
rent urticaria, angioedema, or both, for a period of six weeks
or longer."? CU is classified as either chronic spontaneous ur-
ticaria (CSU) or chronic inducible urticaria (CIU) depending
on whether symptoms occur spontaneously or are induced by
specific triggers.* The prevalence of CU in the general popula-
tion is 0.5-5%,"> with a previous Korean study reporting that
its prevalence was approximately 2,256.5 per 100,000 per-
son-years and showed an increasing trend every year between
2010 and 2014.” However, the epidemiology of CSU remains

unclear, especially in Asian populations.

Although CSU affects all age groups, the clinical features
of CSU differ according to age. CSU is generally thought to be
less common in children than in adults.® Several studies have
reported no sex difference in children, whereas in adults, CSU
was found to be twice as frequent in female patients.”'> How-
ever, the age-related differences in CSU characteristics are
not yet fully understood. Many CSU studies have focused on
adults, thus there is little information on CSU prevalence or
differences in its presentation according to age. Furthermore,
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the majority of the recommendations made in the current
guidelines for the prevention and treatment of CSU in chil-
dren are based on extrapolation of the data obtained from
adults.3,8,13715

Therefore, it is necessary to understand the prevalence, dif-
ferences in clinical features, and treatment responses of CSU
according to age. We analyzed the incidence of patients diag-
nosed with CSU in our hospital for 8 years and aimed to de-
termine the clinical characteristics and treatment response of
CSU according to age.

Methods

A retrospective chart review was performed on patients
with CSU at Pusan National University Hospital, Busan, Korea
from January 2011 to December 2018. Our university hospi-
tal is a reference center for 6 million inhabitants in Busan and
Gyeongnam. Patients were first selected using the disease codes
for urticaria, chronic urticaria, chronic spontaneous urticaria,
chronic idiopathic urticaria, allergic urticaria, and anaphylaxis
based on the International Statistical Classification of Diseases,
10 Revision (ICD-10). Their medical records were analyzed
so that only patients fulfilling the CSU diagnosis criteria were
included. CSU was diagnosed according to the following cri-
teria: the occurrence of pruritic wheals or angioedema contin-
uously or intermittently present for at least 6 weeks when no
apparent trigger or other cause is proven. Information on sex,
age, history of allergic disease, family history of allergic dis-
ease, pre-diagnosis duration (duration of symptoms at the first
visit), and clinical symptoms of 970 patients were collected.
Of these, we analyzed 688 patients who underwent regular fol-
low ups to assess the treatment steps, treatment duration, and
improvement. Improvement was defined as no urticarial le-
sion for more than 3 days per week with total urticaria activity
score (UAS) three or less by taking a standard dose or less of
an antihistamine without other medication.'¢

Subjects under 20 years of age were defined as children,
and those above or equal to 20 years of age were defined as
adults. All patients were further classified into the following
six age groups: < 5, 6-11, 12-19, 20-39, 40-59, and > 60 years.
Patients were treated by evidence-based guidelines such as
the EAACI/GA2LEN/EDF/WAO international guidelines and
Joint Task Force on Practice Parameter."'” Details of the treat-
ment steps are as follows: Step 1, second-generation H1-anti-
histamine at the standard dose for the age; Step 2, increased
dose or combination with first-generation antihistamine and
leukotriene receptor antagonist; Step 3, adjuvant agents includ-
ing omalizumab, cyclosporine, immunosuppressants, or other
anti-inflammatory agents. This study was approved by the Pu-
san National University Hospital Institutional Review Board for
human subjects and experimental animals (PNUHIRB 1904-
020-078).

Statistical analyses were performed using IBM SPSS ver. 20.0
and the Chi-square test and Fisher’s exact test were used to the
test the statistical significance of differences between children
and adults. Kaplan-Meier curves were used to assess the im-
provement rate of children and adults, which were analyzed by
log-rank tests. Data were considered to be statistically signifi-
cant if the p-value was < 0.05.

Results

A total of 970 patients were included in the study, consist-
ing of 198 children and 772 adults. The mean age at diagno-
sis was 8.4 + 5.1 years for children and 43.1 + 14.6 years for
adults (Table 1). Eighty-three (42.0%) children and 464 (60.1%)
adults were female, with the proportion of females significant-
ly higher in adults than in children (P = 0.009). Among the
patients, 11.1% of the children and 10.4% of the adults were
found to have angioedema and anaphylaxis associated with
urticaria. There was a history of allergic disease in 15.7% of
the children and 7.1% of the adults, whilst a family history of
allergic disease was found in 16.2% of the children and 2.6% of
the adults. The allergic history of patients and their family was
significantly higher in children than in adults (Table 1).

Table 1. Demographic characteristics of patients

Characteristic ((ilh;kg‘:; (:ih;l;sz) P-value
Age at initial diagnosis (years) 84+5.1 43.1 +14.6
Sex, N (%) 0.009%
Male 115 (58.0) 308 (39.9)
Female 83 (42.0) 464 (60.1)
Associated symptoms, N (%) 22 (11.1) 80 (10.4) 0.298
angioedema 21 (10.6) 71 (9.2)
anaphylaxis 4(2.0) 20 (2.6)
History of allergic disease, N (%) 31 (15.7) 55 (7.1) 0.022*
Atopic dermatitis 21 (10.6) 4(0.5)
Allergy rhinitis 29 (14.6) 39 (5.1)
Food allergy 7 (3.5) 1(0.1)
Asthma 4(2.0) 12 (1.6)
Drug allergy 4(2.0) 9(1.2)
Family history of allergic disease 32(16.2) 20 (2.6) 0.001*

Values represent the mean + standard deviation; N, number (%).
*P < 0.05 was considered statistically significant.
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Figure 1. Incidence of chronic spontaneous urticaria in chil-
dren and adults from Pusan National University Hospital be-
tween 2011 and 2018
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The incidence of CSU in children increased annually during
the study period, whereas the incidence of CSU in adults was
variable (Figure 1). The incidence of CSU in children increased
rapidly from 73 per 100,000 patients who visited at Pusan Na-
tional University Hospital in 2011 to 76.1 in 2012, 90.2 in 2013,
98.11in 2014, 112.3 in 2015, 149 in 2016, 176.9 in 2017, and 187
in 2018. In adults, the greatest number of patients were diag-
nosed in 2013 (173.2 per 100,000 patients) and the smallest
number of patients were diagnosed in 2016 (108.8 per 100,000
patients).

Of the 970 patients, 688 (126 children and 562 adults) were
monitored regularly in our hospital. The pre-diagnosis duration
(mean + SD) was 6.9 + 11.2 months in children and 14.2 + 27.9
months in adults (Table 2); thus, it was significantly shorter in
children than in adults (P = 0.001). Step 1 treatment was per-
formed in 73.8% of the children and 63.3% of the adults, where-
as step 2 or 3 treatments were performed in 26.2% of the chil-
dren and 36.7% of the adults. The treatment duration (mean +
SD) was 9.2 + 13.0 months in children and 13.3 + 18.8 months
in adults; therefore, children had a significantly shorter treat-
ment duration than adults (P = 0.011). The duration of step 1
treatment (mean * SD) was 6.6 + 9.3 months in children, and
10.6 + 15.6 months in adults; thus, it was significantly shorter in
children than in adults (P = 0.001). The duration of step 2 or 3
treatments (mean + SD) was 16.5 + 18.4 months in children and
18.0 £ 22.5 months in adults; however, there was no significant
difference between the two groups (Table 2).

Improvements were observed in 113 (89.7%) of 126 children
and 435 (77.4%) of 562 adults after treatment. Kaplan-Meier
survival analysis revealed that the improvement rates 6, 12, and
24 months after treatment were 60.6, 77.8, and 89.2% in chil-
dren and 45.7, 63.2, and 74.6% in adults, respectively (Figure 2),
demonstrating a significantly higher CSU improvement rate in
the children than in the adults (P < 0.001).
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Table 2. Treatment response of patients
Children Adult P-value
(n=126) (n=562)

Pre-diagnosis duration 69+112 1424279  0.001*

(months)

Treatment steps, N (%) 0.0781
Step 1 93 (73.8) 356 (63.3)

Step 2 or 3 33 (26.2) 206 (36.7)

Treatment duration (months) 9.2+13.0 13.3+18.8 0.011*
Step 1 6.6 +9.3 10.6 + 15.6 0.001*
Step 2 or 3 16.5+ 184 18.0 £22.5 0.061

Values represent the mean + standard deviation; N, number (%).
*P < 0.05 was considered statistically significant
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Figure 2. Kaplan-Meier analysis of children (solid line) and
adults (dashed line) with chronic spontaneous urticaria (P <
0.001)

Table 3. Clinical characteristics of chronic spontaneous urticaria according to the age groups

Children (n = 126)

Adults (n = 562)

Age (years)
Number (%) 53(7.7) 36 (5.2)
Sex
Male 26 (49.1) 16 (44.4)
Female 27 (50.9) 20 (55.6)
Pre-diagnosis duration (months) 6.3+9.5 9.6 +14.2
Treatment duration (months) 8.8+11.8 11.0 + 16.0
Treatment step
Step 1 42(79.2) 25 (69.4)
Step 2 or 3 11 (20.8) 11 (30.6)

20-39

37 (5.4) 244 (35.5) 239 (34.7) 79 (11.5)
25 (67.6) 111 (45.5) 86 (36.0) 28 (35.4)
12 (32.4) 133 (54.5) 153 (64.0) 51 (64.6)
52+9.8 112+193 1624321  17.3+354
79+11.4 140+194  132+183  11.7+183
26 (70.3) 160 (65.6) 138 (57.7) 58 (73.4)
11 (29.7) 84 (34.4) 101 (42.3) 21 (26.6)

Values represent the mean + standard deviation, N, number (%).
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The clinical characteristics of CSU according to age are
shown in Table 3. Among 688 patients, the age distribution was
as follows: 53 (7.7%) aged < 5, 36 (5.2%) aged 6-11, 37 (5.4%)
aged 12-19, 244 (35.5%) aged 20-39, 239 (34.7%) aged 40-59,
79 (11.5%) aged > 60. Those aged 20-59 accounted for the
largest number of patients (70.2%). In adults, the female sex
ratio was higher, especially for patients over the age of 40. In
adolescents, the proportion of males was higher (67.6%) and
pre-diagnosis duration and treatment duration was shorter
than in the other groups. Patients greater than or equal to the
age of 60 had a longer pre-diagnosis duration; however, their
treatment duration was shorter than the other adult groups.
Patients below or equal to the age of 5 had a high rate of step 1
treatment, whilst patients aged 40-59 had a higher rate of step
2 or 3 treatments.

Discussion

Our study confirmed differences in the incidence, clinical
characteristics, and treatment response of CSU according to
age. We found that the incidence of CSU in children increased
rapidly over the last 8 years from 73 per 100,000 patients in
2011 to 187 per 100,000 patients in 2018; however, the inci-
dence in adults did not increase. CU is considered less preva-
lent in children than in adults, with its prevalence in Korean
children estimated at 1.8%.> Recent nationwide Korean data
reported that the annual prevalence of CU consistently in-
creased from 1,662.3 per 100,000 people in 2010 to 2,301.8
per 100,000 people in 2014;” however, they did not investigate
the change in annual CU prevalence by age. The reason for
the rapid increase in pediatric CSU incidence observed in our
study remains unclear; therefore, further continuous large-scale
studies are required to investigate the change in CSU incidence
by age, with a particular focus on CSU incidence in children.

This study showed that CSU is more common in adults than
in children and that the peak age of incidence was 20-59 years
old. A female bias was also noted in adults, in close agreement
with several other studies. This gender difference is presumed
to be due to the effects of sex hormone and autoimmunity.'®*
Although there are conflicting hypotheses about the correla-
tion between CSU and allergic disease, several studies have
proposed a strong link between CSU and allergic disease in
children.”?* Our study also found that the allergic history of
patients and their families was significantly more frequent in
children than in adults.

The natural course of CSU is not yet fully understood.
Spontaneous remission generally occurs in 30-50% of patients
within a year and the average disease duration is known to be
2-5 years."” However, the reported remission rates at 12 and 60
months (16.5-84.8% and 50-67.5% in children and 11.5-35%
and 27.7-86% in adults) are highly variable.*!!#2¢32 This can
be explained by differences in the characteristics of the study
population examined herein, including race, CSU inclusion
criteria, treatment methodology, the definition of remission or
improvement, and study methods.

In our study, the improvement rates 6, 12, and 24 months
after treatment were 60.6, 77.8, and 89.2% in children and 45.7,
63.2, and 74.6% in adults, respectively. Notably, the overall
improvement rate of the children was significantly higher than

that of the adults. We also found that treatment duration,
specifically step 1 treatment duration, was significantly short-
er in children than in adults, whilst patients aged 40-59 had
a higher rate of step 2 or 3 treatment than any other group.
These results suggest that CSU in children has better prognosis
than in adults, consistent with a Japanese study which reported
that the remission rates of CSU in children were significantly
higher than in adults.®

Interestingly, this study demonstrated differences in the
clinical features of CSU by age, especially in adolescents and
the elderly. In adolescents, the proportion of males was high-
er and treatment duration was shorter than that in the other
groups, whereas in patients aged > 60 years, the treatment du-
ration was shorter and the step 1 treatment rate was higher.
An American study reported differences in the baseline clin-
ical characteristics of adults and adolescents with CSU and
showed that adolescents tended not to have experienced CSU
for as long as adults did.*> A Thai study showed that aging
patients with CU seemed to have a shorter disease duration;*
however, studies focusing on the clinical features of CU in
adolescents or the elderly are limited, necessitating further
research.

There are several limitations to this study. Firstly, data were
obtained from only one center specialized in treating allergies
and the patients may have exhibited more severe symptoms
than those in general hospitals or clinics. Secondly, since this
was a retrospective study, selection bias may have been intro-
duced. However, our findings suggesting differences in the
incidence, clinical characteristics, and treatment response of
CSU by age are encouraging, improve our understanding of
CSU by age, and could be helpful for clinicians.
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