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Abstract
Background: Chronic inducible urticaria (CIndU) is a subtype of chronic urticaria in-
duced by a physical stimulus.
Objective: To evaluate the clinical features, prognostic factors, and natural course of 
childhood CIndU subtypes.
Methods: Patients (1-18 years old, n = 117) diagnosed with CIndU between March 
2011 and March 2019 were analyzed. Patients (n = 101) were re-evaluated for the 
status of their CIndU at least 6 months after the initial evaluation.
Results: The study population comprised of 117 children with a median (inter-quar-
tile range) age of 10.3 (6-14.8) years at admission and a male predominance (53%). 
Symptomatic dermographism was the most common type of CIndU, affecting 65% 
of the group, followed by cold urticaria and cholinergic urticaria, which affected 17% 
and 15.4%, respectively. Baseline serum tryptase levels in cholinergic urticaria and 
cold urticaria were higher than those in symptomatic dermographism [7.0 (3.3-10.7) 
μg/L, 4.2 (2.8-9.3) μg/L, and 2.7  μg/L (1.8-5.9), respectively; P  =  .020]. Recovery 
was observed in 9.6%, 25.3%, and 34.7% of the CIndU children after 12, 36, and 
60 months, respectively. Of the patients with symptomatic dermographism, 40% had 
remission in 5 years, whereas this rate was only one-fifth in patients with cold urti-
caria. The worst prognosis was observed in patients with cholinergic urticaria.
Conclusion: This study concluded that nearly one-third of children with CIndU re-
covered within 5  years and symptomatic dermographism has the best prognosis. 
Cholinergic urticaria is the CIndU type with the worst prognosis, male dominance, 
and highest baseline serum tryptase levels.
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1  | INTRODUC TION

Chronic urticaria (CU) is characterized as the appearance of pruritic 
migratory wheals, angioedema, or both on most days of the week 
for more than 6 weeks.1 The estimated prevalence of CU is 0.5%-5% 
and may affect up to 3% of children.2,3 CU is classified into two sub-
groups: chronic inducible urticaria (CIndU) and chronic spontaneous 
urticaria (CSU). Recurrent pruritic wheals and/or angioedema occur 
after exposure to a specific stimulus in CIndU that includes symp-
tomatic dermographism, cold urticaria, cholinergic urticaria (ChU), 
solar urticaria, heat urticaria, delayed pressure urticaria, vibratory 
angioedema, aquagenic urticaria, and contact urticaria.1

CIndU is observed in approximately 20%-30% of adults with 
CU.4 In a meta-analysis including children and adults, 14.9% of pa-
tients with CU were reported as having CIndU.5 There are few stud-
ies in the literature about CIndU in children, with most adult studies 
providing guidance. A retrospective study by Silpa-archa et al. noted 
that CIndU was diagnosed in 7.2% of patients with CU, and the most 
common form was symptomatic dermographism, followed by cold 
urticaria, delayed pressure urticaria, and ChU.6

In the literature, it was reported that nearly 13-16% of adult CU 
patients were in remission within 1 year and 50% after 5 years.6,7 In 
our previous studies, we demonstrated that CSU had a better prog-
nosis in children than in adults.8,9 However, the data regarding the 
persistence and prognosis of CIndU in children and characteristics 
in different age groups are very limited.6 Kauppinen et al. reported 
that physical urticaria had a worse prognosis in children, with 47% of 
them in remission after 3.8 years.10 Thus, this study aimed to eval-
uate the clinical features, prognostic factors, and natural course of 
pediatric CIndU subtypes, thereby providing insights into this lit-
tle-known topic.

2  | METHODS

2.1 | Study population

This study was conducted in the outpatient clinic of the Pediatric 
Allergy Department of Hacettepe University Ihsan Doğramacı 
Children’s Hospital, which is a referral center for the entire country. 
Patients (1-18 years old, n = 117) who were diagnosed with CIndU 
between March 2011 and March 2019 were enrolled in the study. 
This study had both retrospective and prospective aspects. The 
study protocol was approved by the Hacettepe University School of 
Medicine Ethics Committee (GO 19/337), and informed consent was 
obtained from both patients and their parents.

CIndU was defined as wheals or angioedema that lasted 
>6 weeks and was provoked by a specific physical stimulus or other 
triggering factors. The classification for CIndU was based on the lat-
est guidelines of the EAACI/WHO.1 Demographic characteristics, 
including gender, age at admission and symptom onset, concomitant 
symptoms, accompanying allergic and chronic diseases, family his-
tory of atopy, triggering factors, duration of symptoms on admission, 

and clinical follow-up, were recorded. Complete blood cell count, eo-
sinophil percentage, absolute eosinophil count, total serum IgE, and 
baseline serum tryptase (BST), if available, were noted. All patients 
were interviewed using a detailed questionnaire regarding trigger-
ing factors such as sunlight, cold temperatures, water, pressure, vi-
brations, exercise, itching, foods, and drugs. Telephone interviews 
were performed to review the current disease status of each patient. 
Patients without urticaria for at least 6 months were considered in 
remission.8

2.2 | Skin prick testing

Skin prick tests (SPTs) were performed regarding the follow-
ing common allergens11: Dermatophagoides pteronyssinus, 
Dermatophagoidesfarinae, Alternaria, cat epithelia, dog epithelia, 
grass mix (Phleum pratense, Poa pratensis, Dactylis glomerata, Lolium 
perenne, Festuca pratensis, and Avena elatior), cockroach, Cynodon, 
Cladosporium, and histamine (10  mg/mL of histamine phosphate), 
with 0.9% saline used as a negative control. A positive SPT result 
was defined as a mean wheal diameter ≥3 mm above the negative 
control. In addition, SPT was performed in patients who had a sus-
pected history of food allergy and elevated sIgE levels. In patients 
with dermographism, allergic sensitization was investigated by sIgE 
measurements for the allergens, as shown above.

2.3 | Challenge testing

Provocation tests were performed according to the EAACI/WHO 
guidelines to identify CIndU.12 The diagnosis of dermographism 
was confirmed by stroking the skin of the volar surface forearm 
with a tongue blade. This procedure elicited a linear wheal with a 
flare and severe itching within minutes. For identification of cold 
urticaria, an ice cube test was performed in which a thin plastic 
bag was applied on the volar surface of the forearm for 10 min-
utes. The test was considered positive when a wheal appeared 
over the application site. For ChU, a treadmill exercise test was 
performed until the patient began to sweat and for up to 15 min-
utes after. If urticarial rashes with typical appearance occurred 
within 10  minutes after exercise, the test was considered posi-
tive. The diagnosis of aquagenic urticaria was confirmed by wet-
ting a cloth with room temperature water and then applying this 

Key Message

This study showed that nearly one-third of children with 
chronic inducible urticaria (CIndU) recovered within 
5  years and symptomatic dermographism has the best 
prognosis. Baseline serum tryptase level may be important 
in disease pathogenesis in some CIndU subtypes.
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damp cloth to the patient’s skin for 20 minutes, with an urticarial 
reaction within 20 minutes indicating a positive test. For the di-
agnosis of delayed pressure urticaria, weighted rods were used, 
and test readings were done after 30  minutes and after 4, 6, 8, 
and 24 hours. The test was positive if red swelling was palpable 
6 hours after provocation.

2.4 | Statistical analysis

All data were analyzed with SPSS for Windows 22.0 program (SPSS 
Inc, Chicago, IL). Descriptive statistics were used for demographic 
data, prevalence and type of CIndU, and laboratory findings. Data 
distribution was controlled using the Shapiro-Wilk and Kolmogorov-
Smirnov statistical methods. Non-normally distributed data are 
presented as the median and inter-quartile range (IQR), and a Mann-
Whitney or Kruskal-Wallis test was used for statistical analysis. The 
Kaplan-Meier analysis was performed for the prognosis. Prognosis 
curves were compared with a log-rank test. The risk factors affecting 
the prognosis of chronic inducible urticaria were evaluated by uni-
variate and multivariate logistic regression analyses. P-values < .05 
were considered statistically significant.

3  | RESULTS

3.1 | Patient characteristics

The study group consisted of 117 children with a median (IQR) age 
of 10.3 (6-14.8) years at admission and a male predominance (53%). 
The median age at symptom onset was 9 (4.8-13) years, and the me-
dian duration of symptoms before diagnosis was 27 (15-56) months. 
Thirty patients (25.9%) had the concomitant allergic disease, most 
commonly allergic rhinitis (19%). A family history of atopy was ob-
served in 47 (40.9%) patients, whereas urticaria or angioedema was 
observed in 17 (14.8%) patients. The characteristics of patients and 
laboratory findings are summarized in Table 1.

3.2 | Characteristics and differences of 
CIndU subtypes

The most common CIndU was symptomatic dermographism (65%), 
followed by cold urticaria (17%) and ChU (15.4%). Only two patients 
(1.7%) were diagnosed with aquagenic urticaria and one patient 
(0.9%) with delayed pressure urticaria (Figure  1). ChU was more 
common in male patients (77.8%), while symptomatic dermogra-
phism and cold urticaria were observed almost equally in male and 
female patients (Table 2). The median (IQR) age at symptom onset 
for the symptomatic dermographism, cold urticaria, and ChU sub-
groups was 8 (4.2-12.8) years, 10 (5.7-14.9) years, and 8.5 (4.9-11.4) 
years, respectively. The family history of atopy was significantly 
higher in the symptomatic dermographism subgroup than in the 

cold urticaria subgroup (P = .04). Interestingly, BST levels varied be-
tween different CIndU subtypes. BST levels in cholinergic and cold 
urticaria were higher than those in symptomatic dermographism 
[7.0 (3.3-10.7) μg/L, 4.2 (2.8-9.3) μg/L, and 2.7 (1.8-5.9) μg/L, re-
spectively (P = .020)]. Total IgE values in patients with cold urticaria 
were significantly lower than those in other subgroups (P =  .039). 
Characteristics and laboratory findings of CIndU subtypes are 
shown in Table 2.

In the univariate and multivariate logistic regression  analyses, 
age at symptom onset was associated with the duration of symptoms 
in the symptomatic dermographism subgroup (odds ratio, 1.220; 
95% confidence interval, 1.010-1.474; P = 0.040).

3.3 | Natural course and predictors

One hundred and two patients were called by phone, and only these 
patients were included in the prognosis analysis. The remission rates 
for CIndU at 12, 36, and 60 months were 9.6%, 25.3%, and 34.7%, 
respectively. In patients with symptomatic dermographism, approxi-
mately one-third of patients went into remission within 3 years and 
40% of them recovered in 5 years. However, in patients with cold ur-
ticaria, only one-fifth of patients improved within 5 years. The worst 
prognosis was observed in patients with ChU. Out of 11 patients 
who had prognosis data, only one patient recovered in 54 months 
(Figure 2).

Out of 117 patients, 38 (32.5%) had chronic spontaneous ur-
ticaria. In these patients, 36 (30.8%) had CSU and symptomatic 
dermographism and 2 (1.7%) had CSU and ChU. Analysis between 
patients with CIndU with or without CSU (P =  .432, log-rank test) 
and patients with symptomatic dermographism with or without CSU 
(P = .290, log-rank test) did not show any differences with respect 
to remission.

TA B L E  1   Characteristics of patients and laboratory findings in 
CIndU

Male, n (%) 62 (53)

Age at admissiona , y 10.27 (6.03-14.84)

Age at symptom onseta , y 8.95 (4.81-13)

Duration of symptomsa , mo 27 (15-56)

Concomitant allergic diseases, n (%) 30 (25.9)

Asthma 16 (13.8)

Allergic rhinitis 22 (19)

Atopic dermatitis 3 (2.6)

Family history of atopy, n (%) 47 (40.9)

Family history of urticaria/angioedema, n (%) 17 (14.8)

Skin prick test or specific IgE positivity, n (%) 18 (20.9)

Eosinophil percentagea  1.7 (1.2-2.9)

Eosinophil counta  (mm3) 100 (100-300)

Total IgE levela  (U/L) 79.1 (34.8-168)

aMedian, IQR = inter-quartile range. 
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4  | DISCUSSION

In the present study, we defined the different characteristics and 
demographics of CIndU in children and showed the natural course 
of the disease and its subsets. There was a male predominance in 
ChU compared with symptomatic dermographism and cold urticaria. 
The prognostic analysis revealed that nearly one-third of children 
with CIndU went into remission within 5 years. Considering the dif-
ferent disease subtypes, symptomatic dermographism had the best 

prognosis, followed by cold urticaria. In contrast, the worst progno-
sis accompanied ChU since only 9% (1/11) of ChU patients went into 
remission after 4.5 years of follow-up. The only risk factor defined 
in symptomatic dermographism patients for disease persistence was 
the age at symptom onset. Nevertheless, we could not identify any 
risk factors for the persistence of other disease phenotypes.

Few studies have discussed the epidemiology of CU in children. 
Variations in the prevalence of CU are mostly due to the hetero-
geneity of patient populations. The prevalence of CU in children is 

F I G U R E  1   Distribution of chronic 
inducible urticaria patients according to 
different subtypes

TA B L E  2   Laboratory findings and characteristics of children with CIndU subtypes

Symptomatic 
dermographism (n = 76)

Cold urticaria 
(n = 20)

Cholinergic urticaria 
(n = 18) Pc  Pd  Pe  Pf 

Gendera  .065 .834 .101 .034

Male 36 (47.4) 10 (50) 14 (77.8)

Female 40 (52.6) 10 (50) 4 (22.2)

Age at admissionb , y 10.0 (5.7-14.9) 9.5 (6.4-14.1) 13.6 (6.9-14.8) .426 .718 .217 .257

Age at symptom onsetb , 
y

8.0 (4.2-12.8) 8.5(4.9-11.4) 11.8 (6.6-14.4) .339 .910 .186 .169

Duration of symptomsb , 
mo

25 (14-55) 32 (9-59) 54 (27-75) .811 .606 .478 .854

Concomitant allergic 
diseases,a 

21 (28) 4 (20) 5 (27.8) .765 .576 .709 .985

Asthmaa  11 (14.7) 2 (10) 3 (16.7) .812 .729 .653 1

Allergic rhinitisa  16 (21.3) 3 (15) 3 (16.7) .768 .755 1 1

Atopic dermatitisa  2 (2.7) 0 1 (5.6) .467 1 .474 .480

Atopy in the familya  35 (47.3) 4 (20) 7 (38.9) .087 .04 .288 .521

Urticaria/angioedema in 
the familya 

9 (12.2) 3 (15) 4 (22.2) .575 .714 .687 .274

Skin prick test 
positivitya 

13 (23.2) 1 (5.9) 4 (33.3) .123 .165 .130 .477

Eosinophil percentageb  1.7 (1.1-2.9) 1.6 (1.2-2.5) 2.6 (1.8-3.4) .183 .775 .068 .103

Eosinophil countb , mm3 100 (100-300) 150 (100-200) 200 (100-300) .262 .614 .308 .116

Total IgEb , IU/L 80.3 (39.4-232.5) 41.1 (14.8-95.5) 95.6 (57.8-162.3) .039 .014 .041 .838

Tryptaseb , μg/L 2.7 (1.8-5.9) 4.2 (2.8-9.3) 7.0 (3.3-10.7) .020 .029 .720 .028

an (%), 
bmedian (inter-quartile range), 
c comparison among symptomatic dermographism, cold urticaria and cholinergic urticaria (Kruskal-Wallis test), 
dcomparison between symptomatic dermographism and cold urticaria (Mann-Whitney U test), 
ecomparison between cold urticaria and cholinergic urticaria (Mann-Whitney U test), 
fcomparison between symptomatic dermographism and cholinergic urticaria (Mann-Whitney U test). 
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<1%, and there is no significant difference among male and female 
patients.13 Chronic inducible urticarias are a subgroup of chronic 
urticaria and associated with a specific trigger that reproduc-
ibly leads to the immediate or delayed appearance of symptoms. 
Symptomatic dermographism, ChU, and cold urticaria are believed 
to be the most common forms, though definitive data are lack-
ing.14 In a study of 245 patients (>12  years old) diagnosed with 
CSU, symptomatic dermographism was the most common type 
of CIndU, affecting 24.8% of subjects, followed by cold urticaria 
(13.4%).15 In a retrospective study of the 1200 chronic urticaria 
patients > 18 years old, 86 (7.2%) were diagnosed with CIndU and 
the most common type was symptomatic dermographism (40.7%), 
followed by cold urticaria (23.3%).6 As in other studies, symptom-
atic dermographism, cold urticaria, and ChU were the most com-
mon forms in this study population.

Chronic inducible urticaria and CSU may occur simultaneously 
or independently. In a study including 245 patients with CSU, 89 
(36.3%) patients had a positive challenge test result, of which the 
most common type of CIndU was symptomatic dermographism.15 
The meta-analysis of Trevisonno et al. reported that 13% of patients 
with CSU also had CIndU.5 In our study, chronic spontaneous ur-
ticaria was observed in 38 (32.5%) patients who had symptomatic 
dermographism (n = 36) and ChU (n = 2). Patients with both forms 
did not show different prognosis from those with CIndU only.

The sex distribution of CIndU in the literature is predominantly 
female,6 whereas in our study, male dominance was observed. 
However, this difference was due to a large number of male pa-
tients in the ChU subgroup. Regarding the sex distribution in ChU, 
there are contradictory results. Kim and colleagues noted that 
male predominance in ChU may be linked to the more frequent 

F I G U R E  2   Time to recovery in children with CIndU. (A) Whole group (N = 101), (B) chronic inducible urticaria subtypes, (C) cold urticaria, 
(D) symptomatic dermographism [Colour figure can be viewed at wileyonlinelibrary.com]
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documentation of young adult males who obtain medical reports 
for their mandatory military service.16 In a study from Korea that 
reviewed the medical records of 203 patients diagnosed with 
ChU, male predominance (93%) was observed.17 In our analysis, 
male patients were predominant in the ChU group (77.8%). It 
was hypothesized that male patients may have greater exposure 
to aggravating factors such as exercise, which may lead to their 
predominance.

The relationship between CIndU and atopy is not clear.6 
Previous studies showed that the prevalence of atopy, defined as a 
positive skin test or history of allergic diseases, was 16.7%-33.7% 
in children with CU.9,18-20 We showed comparable results since the 
frequency of concomitant allergic diseases was 25.9% in our pa-
tients. Khakoo et al. reported a much higher prevalence of aller-
gic conditions in children with CIndU (72.3%).21 This discrepancy 
may depend on the different characteristics of study cohorts. In a 
study by Azkur et al. that evaluated CU (including CSU and CIndU) 
in children, a family history of allergic disease and chronic urticaria 
was reported as 32.6% and 10.1%, respectively.22 In the present 
study, a family history of atopy (40.9%) and CU (14.8%) was similar 
to the literature.

Previous reports regarding the relationship between BST and 
CIndU type are mostly lacking, and the only paper we identified was 
about cold urticaria in children. In this study, Yee et al. evaluated the 
BST levels in only 10% of the study population and reported nor-
mal levels.23 In our study, we found significantly higher BST levels in 
patients with ChU or cold urticaria; however, symptomatic dermog-
raphism patients showed normal BST levels. We do not know the 
exact reason for this, but it may be related to the disease pathogen-
esis as different CIndU forms may show distinct pathophysiologic 
processes.

Few data are available on the natural course of CIndU in chil-
dren. Studies on representative pediatric populations showed that 
the remission rate of CSU at 1  year from onset ranged from 10 
to 32%.9,13,20 However, the natural course of CIndU is not well 
known. A study in a pediatric population with CU reported that 
nearly half of the patients were in remission at 10.2 months, and 
the remission rates of children with CIndU were 33.4%, 53.0%, 
and 71.2% at 6, 12, and 24 months, respectively.24 In an adult 
cohort, the remission rate of physical urticaria at the 1-year fol-
low-up was 16.4%,7 whereas in the present study, only 9.6% of 
patients were in remission at 1 year. The lower remission rate may 
be related to the fact that patients referred to our center may have 
a more recalcitrant disease.

For symptomatic dermographism, the average disease duration 
is 6.5 years, with a large variance.25,26 Our results supported that 
the age at symptom onset was related to the duration of symptoms 
in symptomatic dermographism and the prognosis worsened as the 
age at symptom onset became older. However, Khakoo et al. found 
that the mean age of onset in the remission and non-remission 
groups was very similar. They suggested that age alone could not 
stratify patients who achieved remission.21 In a study of 415 pedi-
atric patients diagnosed with cold urticaria, only 8.9% of patients 

had documented disease resolution.23 In other studies, disease res-
olution of cold urticaria in children was reported to be between 5% 
and 7.5%.27-29 In this study, one-third of patients with symptomatic 
dermographism achieved remission in 3 years, and 40% recovered in 
5 years. However, only one-fifth of cold urticaria patients recovered 
within 5 years. Contrary to our study, in the literature, the progno-
sis of ChU is generally favorable. In a study including 203 patients 
diagnosed with ChU, about 25% had ChU for more than 5 years17. 
Another study with 92 ChU patients showed that the mean disease 
duration was 48  months, and only 14 (15.2%) patients were pre-
sented at 5-10  years and four (4.4%) at ≥10  years16. In our study, 
the worst prognosis has been observed in patients with ChU. This 
condition may be due to the low number of patients and lack of data 
on the prognosis of all patients.

Overall, the available data in pediatric CIndU are limited by small 
sample sizes and heterogeneous outcomes. Despite some limitations 
based on the partially retrospective and single-center nature of this 
study, we concluded that nearly one-third of children with CIndU re-
covered within 5 years and the natural course of children with CIndU 
was worse compared with those with CSU. Baseline serum  trypt-
ase level may be important in disease pathogenesis in some CIndU 
subtypes.
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