
O R I G I N A L  R E S E A R C H

Aspirin-Induced Delayed Urticaria in Children with 
Kawasaki Disease: A Retrospective Case-Control 
Study

Yao Lin 
Yaqi Li 
Jingjing Ma 
Aijie Li 
Yang Liu 
Lin Shi

Department of Cardiology, Children’s 
Hospital, Capital Institute of Pediatrics, 
Beijing, People’s Republic of China 

Background: Aspirin remains a key component of the standard therapy for Kawasaki 
disease (KD) in children. Although it is well known that aspirin can cause hypersensitivity 
such as aspirin-induced urticaria (AIU), AIU in children with KD has not been described.
Methods: A retrospective case-control study was conducted to investigate AIU clinical 
features, biochemical parameters, treatment and outcomes in children with KD. Furthermore, 
biomarkers for predicting AIU were explored using the receiver operating characteristic 
(ROC) curve analysis.
Results: We identified 46 AIU cases with 22 boys and 24 girls during April 2015– 
May 2019. Eighty-nine age-matched KD patients without AIU were randomly chosen as 
controls. The proportions of children with allergy history and aspirin doses administered in 
the 2 groups were found not to be significantly different. AIU group had substantially higher 
baseline C-reactive protein and NT-proBNP levels, and increased neutrophil percent. AIU 
appeared 6.0 (4.0, 8.0) days after aspirin treatment. Aspirin withdrawal and anti-allergic 
treatment were applied for AIU, and AIU disappeared in 1–3 days. Baseline NT-proBNP 
predicted AIU with an AUC of 0.70 (95% CI [0.60 to 0.79]) for sensitivity and specificity of 
72.1% and 62.5%, respectively, for a cut-off value of 612.9 mg/L. The length of hospital stay 
for AIU patients was significantly greater compared with controls.
Conclusion: AIU in KD children is not related to gender or aspirin dose, and those with 
AIU have more severe inflammation at admission. Aspirin should be withdrawn for AIU 
management. Baseline NT-proBNP may serve as a valuable biomarker to predict AIU.
Keywords: Kawasaki disease, aspirin, aspirin-induced urticaria, case-control study

Introduction
Kawasaki disease (KD), an acute systemic inflammatory vasculitis, often affects 
children under 5 years old, and patients with KD frequently develop coronary 
abnormalities, making it the most common cause of acquired heart disease in 
children in developed countries.1,2 A recent systemic review of literature has 
revealed that children with KD are more likely to develop allergic diseases, such 
as urticaria during adolescence and adulthood, and a genetic predisposition to 
allergies is associated with susceptibility to KD.3 Aspirin, also known as acetylsa-
licylic acid (ASA), is a member of nonsteroidal anti-inflammatory drugs (NSAIDs) 
and a key component of the standard therapy for KD.2 ASA combined with human 
intravenous immunoglobulin (IVIG) significantly reduces inflammation and arterial 
damage in KD.4,5
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It is well known that NSAIDs can induce a wide array 
of hypersensitivity reactions that can affect the respiratory 
(asthma), cutaneous (urticaria and angioedema) and multi-
ple systems (systemic hypersensitivity syndrome, SHS).6–8 

Aspirin-triggered cutaneous hypersensitivity reactions 
including aspirin-induced urticaria (AIU) and angioedema 
in pediatric populations have been documented.9–11 

However, AIU clinical features, management and out-
comes in children with KD have not been described.

Methods
Study Subjects and Data Collection
This is a case-control study approved by the Medical 
Research Review Board of Children’s Hospital 
(SHERLLM2020004), Capital Institute of Pediatrics, 
Beijing, in accordance with the Declaration of Helsinki, 
the Code of Ethics of the World Medical Association. The 
informed consent was waived as the study is retrospective.

The medical records of children with KD (both com-
plete and incomplete) treated at our department from 
April 2015 to May 2019 were retrospectively reviewed. 
The demographic data, clinical features, biochemical para-
meters, treatment and outcomes were retrieved and ana-
lyzed. All KD cases and coronary lesions were diagnosed 
following the criteria of the American Heart Association 
(AHA).2

Aspirin Treatment
For all patients, ASA was given at 30–50 mg/kg/day in the 
acute phase and 3–5 mg/kg/day 3 days after the patient 
was afebrile.

Diagnosis of AIU
AIU was diagnosed based on the following characteris-
tics: 1) AIU appears after resolution of KD rash; 2) AIU 
disappears rapidly following aspirin withdrawal and anti- 
allergic therapy; 3) AIU causes itch while KD rash does 
not; and 4) most KD rashes are polymorphous exanthema, 
some are macular or morbilliform but few are urticarial- 
like. Children with AIU combined with viral infection 
were excluded. Recurrence of KD was ruled out if fever, 
bilateral bulbar conjunctival injection and cervical lym-
phadenopathy did not recur.

Statistical Analysis
Data normality was determined by the Shapiro–Wilk test. 
Parametric continuous data were expressed as mean ± 

standard deviation (SD) and analyzed by two tailed 
Student’s t-test. Nonparametric data were presented as 
median (Q1, Q3) and analyzed by the Mann–Whitney 
test. Biomarkers for predicting AIU were assessed using 
the receiver operating characteristic (ROC) curve analysis. 
P < 0.05 was considered statistically significant. All sta-
tistical analyses were performed using the GraphPad 8.0 
statistics software (GraphPad Software Inc., San Diego, 
CA, USA).

Results
Among a total of 1231 children with KD, 48 had AIU with 
2 being excluded from this study due to combined viral 
infection. The remaining 46 AIU cases include 22 males 
and 24 females, which showed that gender did not play 
a role in AIU occurrence. Therefore, 89 age-matched KD 
patients without AIU were randomly chosen for the con-
trol group (Table 1). All patients in the two groups had not 
received ASA prior to this admission. None of the AIU 
patients had known NSAID allergy history. Body weight 
and the proportions of children who had known drug and/ 
or food allergy history in the 2 groups were not signifi-
cantly different (Table 1).

Blood testing at admission showed that C-reactive pro-
tein (CRP) and N-terminal pro b-type natriuretic peptide 
(NT-proBNP) levels, and the neutrophil percent were sig-
nificantly higher in the case group compared with the 
control group, while other parameters were not signifi-
cantly different (Table 2). Further ROC curve analysis 
showed that baseline NT-proBNP had the highest value 
in predicting AIU with an area under curve (AUC) value 
of 0.70 (95% CI [0.60 to 0.79]), compared with 0.62 (95% 
CI [0.52 to 0.72]) and 0.64 (95% CI [0.53 to 0.74]) for 
CRP and neutrophil percent, respectively (Figure 1). With 

Table 1 Demographics, Weight and Allergy History

Case Group 
(n=46)

Control Group 
(n=89)

p-value

Sex (male/female) 22/24 56/33 0.09

Age (y) 1.8 (0.8, 2.5) 1.9 (1.1, 3.0) 0.45

Weight (kg) 11.5 (10.0, 14.0) 12 (10.5, 15.0) 0.21

Drug allergy 
history, n (%)

4 (8.7%) 10 (11.2%) 0.87

Food or other 
allergy history, 

n (%)

2 (4.3%) 8 (9.0%) 0.53
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a cut-off value of 612.9 mg/L, NT-proBNP predicted AIU 
with sensitivity and specificity of 72.1% and 62.5%, 
respectively.

AIU appeared 6.0 (4.0, 8.0) days after aspirin 
administration. Prior to AIU onset, the average aspirin 
dose taken by the control group was 37.5±4.9 mg/kg, 
which was not markedly different than 34.7±4.7 mg/kg 
of the case group. Blood cell counts after AIU occur-
rence revealed that 15 out of 38 AIU cases (39.5%) 
had an eosinophil percent >5% compared with 7/38 
(18.4%) at admission (p < 0.05), while total 
blood white cell and lymphocyte counts were within 
normal ranges. After the onset of AIU, ASA was 
immediately withdrawn and replaced with clopidogrel, 
and cetirizine was given in all AIU cases. AIU 

disappeared in 1–3 days after aspirin withdrawal and 
anti-allergic treatment.

Forty patients (87.0%) in case group and 73 (82.0%) in 
control group had KD-associated skin rashes that lasted 5.0 
(4.0, 6.0) and 4.0 (3.0, 6.0) days, respectively (p=0.42) 
(Table 3). Two patients in the case group, while none in the 
control group, had Kawasaki disease shock syndrome. There 
were no significant differences in the fever duration, the 
number of IVIG-resistance or the number of coronary artery 
lesion cases between the 2 groups. The length of hospital stay 
for the case group was significantly greater (Table 3).

Discussion
In the present study, we investigated AIU in children with 
KD, and reported the following findings: 1) AIU mostly 

Table 2 Blood Testing Results at Admission

Case Control p-value

White blood cells (×109/L) 17.0±6.3 15.0±5.3 0.05
Neutrophil percent (%) 75.2 (62.7, 81.2) 65.2 (54.3, 75.9) 0.01

Monocyte percent (%) 5.0 (4.0, 7.0) 5.6 (4.2, 7.5) 0.43

Eosinophils percent (%) 1.9 (0.9, 4.2) 2.6 (1.2, 4.9) 0.16
Hemoglobin (g/L) 109.5±12.1 105.2±12.6 0.06

Platelets (×109/L) 387 (305, 523) 376 (309, 566) 0.98

C-reactive protein (mg/L) 80.4 (62.5, 121.5) 54.4 (30.5, 98.5) 0.03
ESR (mm/h) 65.1±29.1 67.9±26.3 0.61

TNF-α (pg/mL) 20.7 (14.4, 28.0) 22.2 (16.5, 40.3) 0.16
NT-BNP (pg/mL) 1233 (449, 2344) 481 (212, 897) < 0.0001

ALT (U/L) 28.9 (14.7, 108.1) 28.9 (17.9, 76.4) 0.69

AST (U/L) 29.1 (21.0, 47.0) 30.6 (22.4, 62.4) 0.46
Albumin (g/L) 32.6±4.9 33.1±4.9 0.55

IgE (IU/mL) 60.3 (24.1, 178.8) 74.6 (18.1, 148.5) 0.80

Abbreviations: ESR, erythrocyte sedimentation rate; TNF, tumor necrosis factor; NT-BNP, N-terminal pro b-type natriuretic peptide; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase.

Figure 1 Assessment of inflammatory parameters as predictors for AIU. The ROC curve analysis revealed that among the 3 significantly increased inflammatory parameters 
in children with AIU, baseline NT-proBNP had the highest AUC value in predicting AIU.
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occurred 6 days after ASA administration, and prior to 
AIU onset, the average aspirin dose administered in the 
case and control group was not significantly different; 2) at 
admission the case group had substantially higher levels of 
CRP and NT-pro BNP, and increased neutrophil counts 
than the control group, and baseline NT-proBNP had the 
highest value in predicting AIU; 3) aspirin was replaced 
with clopidogrel in all AIU patients, and AIU subsided or 
disappeared 1–3 days later; and 4) The length of hospital 
stay for patients with AIU was significantly greater.

AIU is one of the most common cutaneous hypersensi-
tivity reactions induced by ASA.9–13 It usually develops 
within 1 hour or up to 24 hours after administration of 
aspirin.10,12,13 However, AIU can also appear 24 hours after 
drug intake,14–16 which is classified as NSAID-induced 
delayed hypersensitivity reactions (NIDHRs).17 A NIDHR 
is defined as: 1) the reaction is induced by a single NSAID; 
and 2) it develops more than 24 hours after drug 
administration.17 According to this definition, AIU we 
described here belongs to the NIDHR. NIDHRs are rare. 
A case of ASA-induced SHS, a NIDHR, in a child with 
KD, was previously reported.18 Kawakami et al treated 
a 2-year-old boy who appeared to have recovered without 
any complications after 1-month of aspirin therapy, but sub-
sequently developed maculopapular eruption and liver 
dysfunction.18 Blood testing showed leukocytosis in the 
boy, which was not seen in our AIU patients. This discre-
pancy is probably due to the difference of severity between 
AIU and SHS. Of note, Kawakami et al observed an abnor-
mally increased count of eosinophils but not lymphocytes in 
the patient.18 Of interest, we also found that AIU caused 
a significant increase in eosinophilia. These data suggest 
eosinophilia may be involved in NIDHRs.

Use of moderate- (30–50 mg/kg/day) and high-dose (80– 
100 mg/kg/day) aspirin is recommended by the AHA to treat 

KD until the patient is afebrile.2 In our practice, we adopted 
the moderate dosage for the management of KD in the acute 
phase. In the present study, we did not find significant differ-
ences in the average amount of ASA consumed prior to the 
onset of AIU in the two groups, indicating that ASA dose is 
not related to AIU. Immediate drug cessation and replace-
ment or desensitization should take place once hypersensi-
tivity to NSAIDs occurs.7 For children with KD who are 
allergic to ASA, replacement of ASA with clopidogrel is 
recommended by AHA.2 In this study, we replaced aspirin 
with clopidogrel in all patients with AIU.

At the time of admission, children with KD who devel-
oped AIU were found to have markedly higher CRP and NT- 
proBNP levels and increased neutrophil percent than 
controls, suggestive of more severe inflammation in the 
case group. NT-proBNP is released by cardiomyocytes in 
response to myocardial wall stress and inflammation, both of 
which have been found to contribute to higher NT-proBNP 
levels in patients with KD.19,20 As no significant difference 
was observed in coronary artery lesions between the case and 
the control group (Table 3), NT-proBNP elevation in the case 
group was most likely a result of more severe inflammation. 
We further examined the inflammatory parameters as pre-
dictors of AIU, and baseline NT-proBNP was shown to 
possess the highest value in predicting AIU.

NIDHRs are diagnosed based mainly on clinical his-
tory and manifestations as skin patch tests have not been 
standardized for NIDHR diagnosis.21 In this study, all 
patients with AIU had no known NSAID allergy history, 
but the withdrawal of aspirin and anti-allergic treatment 
led to quick subsidence and disappearance of AIU. 
Recurrence of KD was ruled out in all AIU cases as 
none of fever, bilateral bulbar conjunctival injection, and 
cervical lymphadenopathy recurred. Additionally, AIU 
manifested differently from KD-associated rashes and 
often caused itching, which aided the diagnosis of AIU 
in our case series. We observed that children with AIU 
suffer from the irritating itch caused by AIU, implying the 
significance of early recognition and prompt management. 
In the present study, immediate cessation of aspirin intake 
and anti-allergic therapy were carried out following the 
guidelines for the diagnosis and management of hypersen-
sitivity to NSAIDs,21 which led to satisfactory outcomes.

The mechanism of NIDHRs remains unclear. A link 
between the leukotriene C4 synthase (LTC4S) gene poly-
morphism (A-444C) and aspirin-induced asthma was first 
identified by Sanak et al.22 Later on, a study that evaluated 
the frequency of the A–444C polymorphism in a Venezuelan 

Table 3 Clinical Features and the Length of Hospital Stay

Case Control p-value

KD-associated skin rashes, 

n (%)

40 (87.0%) 73 (82.0%) 0.52

KD-associated skin rash 

duration (d)

5.0 (4.0, 6.0) 4.0 (3.0, 6.0) 0.42

Fever duration (d) 7.0 (6.0, 8.0) 7.0 (6.0, 8.0) 0.99

IVIG-resistant cases, n (%) 3 (6.5%) 5 (5.6%) 1.00

Coronary artery lesions, 

n (%)

17 (37.0%) 39 (43.8%) 0.44

Length of hospital stay (d) 10.0 (8.0, 12.0) 8.0 (6.0, 9.0) < 0.001

Abbreviations: KD, Kawasaki disease; IVIG, intravenous immunoglobulin.
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population discovered that A-444C was related to AIU.23 In 
contrast to these findings, others failed to show A-444C 
association with aspirin hypersensitivity.24–26 This discre-
pancy could be due to differences in ethnic characteristics, 
environmental factors and genetic backgrounds. It has been 
suggested that cell-mediated immune responses take part in 
NIDHRs, and both CD4+ and CD8+ T lymphocytes are 
involved in NIDHR pathogenesis.21 In the present study, 
although pathological analysis of skin lesions was not per-
formed, we did not observe abnormal blood lymphocyte 
counts in AIU children.

Shortcomings of this study include: 1) as this is 
a retrospective study depending on review of medical 
records that were originally not designed to collect data 
for research, some information is bound to be missing, eg, 
lack of data on lymphocyte subsets, and 2) the sample size 
is small, limiting the generalization of our findings.

Conclusions
We report here the largest series of ASA-induced delayed 
urticaria in pediatric population. AIU in children with KD 
is not related to gender or aspirin dose, and those with AIU 
appear to have more severe inflammation at admission. 
Baseline NT-proBNP may serve as a valuable biomarker 
to predict AIU. AIU occurs mostly 6 days after aspirin 
intake, and aspirin should be withdrawn and replaced with 
clopidogrel for the management of KD. These findings are 
helpful for clinicians in the early recognition and prompt 
management of AIU developed in children with KD.
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