
P   U   B   L   I   C   A   T   I   O   N   S
 CODON

Allergologia et 
immunopathologia

Sociedad Española de Inmunología Clínica,
Alergología y Asma Pediátrica

www.all-imm.com

Allergol Immunopathol (Madr). 2025;53(3):51–59 eISSN:1578-1267, pISSN:0301-0546

https://doi.org/10.15586/aei.v53i3.1289
Copyright: Kim J, et al.
License: This open access article is licensed under Creative Commons Attribution 4.0 International (CC BY 4.0). http://creativecommons.org/

OPEN ACCESS ORIGINAL ARTICLE

Clinical and laboratory characteristics of cashew nut allergy in 
Korean children: Findings from a tertiary hospital

Jaeeun Kim, Sanghwa Youm, Sooyoung Lee, Kyunguk Jeong*

Department of Pediatrics, Ajou University School of Medicine, Suwon, The Republic of Korea

Received 12 November 2024; Accepted 30 March 2025 
Available online 1 May 2025

*Corresponding author: Kyunguk Jeong, MD, Department of Pediatrics, Ajou University School of Medicine, WorldCup-ro 164, 
Yeongtong-gu, Suwon, Republic of Korea. Email address: k.u.jeong@gmail.com

Abstract 
Objective: Cashew nut (CN) allergy is becoming increasingly prevalent and represents a major 
cause of tree nut-induced anaphylaxis in Korean children. This study investigated the clinical 
characteristics and laboratory findings of CN allergy in Korean children.
Patients and methods: Sixty-four children with a history of CN ingestion, who underwent 
serum CN-specific immunoglobulin E (CN-sIgE) measurements from January 2013 to February 
2023, were enrolled through a retrospective medical record review. The demographic charac-
teristics, clinical profiles, and laboratory findings were evaluated.
Result: Thirty-five patients had immediate-type reactions after exposure to CN (CN-allergic 
group), whereas 29 showed no symptoms after ingesting CN (CN-tolerant group). Over 60% 
of patients in the CN-allergic group were allergic to ≥ 1 other tree nuts and 17.1% had pea-
nut allergies. In the CN-allergic group, cutaneous symptoms were most common (94.1%), fol-
lowed by respiratory (35.3%), gastrointestinal (32.4%), and cardiovascular (2.9%) symptoms. 
Anaphylaxis due to CN exposure was observed in 51.4% of patients in the CN-allergic group. 
The median CN-sIgE level of the CN-allergic group was significantly higher than that of the 
CN-tolerant group (5.5 kUA/L vs. 0.06 kUA/L, P < 0.001). The optimal cutoff level for distin-
guishing the CN-allergic group from the CN-tolerant group was 0.55 kUA/L (sensitivity 94.29%, 
specificity 93.10%).
Conclusion: Co-allergies to other tree nuts were common in children with CN allergy and more 
than 50% of patients with CN allergy experienced anaphylaxis. The optimal cutoff level for 
distinguishing between the CN-allergic and CN-tolerant groups was 0.55 kUA/L.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Food allergy is a common condition in children, with a 
prevalence of approximately 10%, and is gradually increas-
ing worldwide.1,2 The prevalence of food allergies among 
children in Korea varies depending on the age group and 
research design, ranging from 8.9 to 15.8%, with an increas-
ing trend.3,4

Peanuts and tree nuts are common causes of food 
allergies in Western countries. The prevalence of tree nut 
allergy varies depending on country, region, age, and diag-
nostic criteria, ranging from 0.05 to 7.3%.1,5 Tree nut aller-
gies are increasing as nut consumption increases worldwide, 
particularly among children.6 In addition, tree nut allergies 
are generally lifelong, often associated with severe symp-
toms, with increasing frequency of emergency department 
visits due to anaphylaxis.7 According to multicenter studies 
in Korean children, tree nuts were the third leading cause 
of food allergies and food-induced anaphylaxis after milk 
and eggs.8,9 Research on individual tree nut allergies is lim-
ited due to variations in their prevalence across countries, 
influenced by factors such as race, diet pattern, and living 
environment. Consequently, the characteristics of individ-
ual tree nut allergies remain underexplored.

Among tree nuts, cashew nut (CN) (Anacardium occi-
dentale) is the most common cause of tree nut allergies 
in many countries, including Australia, the United States, 
and China.10–12 In Canada, CN is the most common cause of 
nut-induced anaphylaxis,13 and in Korea, CN is the fourth 
most common cause of tree nut allergies after walnut, 
pine nut, and almond, and the third most common cause 
of tree nut-induced anaphylaxis.14,15 CN accounted for 5.1% 
of food-induced anaphylaxis in the European Anaphylaxis 
Registry and 1.4% of food-induced anaphylaxis in Korean 
children.9,16 The major allergens of CN have been identified 
as Ana o 1, Ana o 2, and Ana o 3. All three are classified 
as seed storage proteins, which are recognized allergens 
in other tree nuts, legumes, and seeds. Among these, 
Ana o 3 is considered the most clinically relevant, with 
high diagnostic value for identifying true clinical allergy. 
Monosensitization to Ana o 3 has been reported to be asso-
ciated with a high risk of severe anaphylaxis.17,18 

CN allergy is typically diagnosed based on a convinc-
ing history and a positive skin prick test (SPT) or specific 
immunoglobulin E (sIgE). However, as sensitization does not 
always indicate clinical allergy—the oral food challenge (OFC) 
remains the gold standard. Given its risks and demands, 
OFC is rarely used first-line, and efforts have been made to 
replace it with SPT or sIgE testing. These tests have shown 
good diagnostic accuracy for CN allergy in a recent system-
atic review, with SPT demonstrating an area under the curve 
(AUC) of 0.81–0.94 and CN-sIgE showing similar performance 
(AUC 0.79–0.89).19 McWilliam and Elizur reported a 95% pos-
itive predictive value (PPV) for diagnosing CN allergy with 
SPT wheal sizes of ≥ 14 mm and ≥ 12 mm, respectively.20,21 
A recent meta-analysis identified optimal cutoff values of 5 
mm for SPT (93% sensitivity, 92% specificity), and 1.1 kUA/L 
for CN-sIgE (94% sensitivity, 64% specificity).22 However, 
studies assessing the diagnostic utility of SPT or CN-sIgE for 
CN allergy remain scarce in Asian populations.

Despite its prevalence and frequent association with 
anaphylaxis, CN allergy in Korean children has not been 

well studied. Hence, this study’s aim was to investigate 
the clinical characteristics and laboratory findings of CN 
allergy in Korean children and identify the predictive value 
of CN-sIgE in pediatric patients with CN allergy.

Materials and Methods

From January 2013 to February 2023, 64 children with a 
history of CN ingestion who underwent a serum CN-sIgE 
assay at the Department of Pediatrics, Ajou University 
Hospital, Suwon, Korea, were enrolled. A retrospec-
tive medical record review was conducted, excluding 
cases with no history of CN exposure, no medical record 
of CN ingestion history or allergic reaction following CN 
ingestion, no CN-sIgE results, a time interval of > 1 year 
between ingestion and serum CN-sIgE assay, or simultane-
ous exposure to other tree nuts at the time of CN exposure. 
Patients were categorized into two groups: CN-allergic and 
CN-tolerant groups. The CN-allergic group consisted of 35 
children who had immediate-type allergic reactions upon 
exposure to CN and the CN-tolerant group consisted of 29 
atopic controls who were asymptomatic after the inges-
tion of CN. The CN-allergic group was further categorized 
into two subgroups according to their symptoms: anaphy-
laxis and nonanaphylaxis groups. Anaphylaxis was defined 
based on the clinical criteria of the National Institute of 
Allergy and Infectious Disease and the Food Allergy and 
Anaphylaxis Network.23 Demographic profiles, clinical char-
acteristics regarding CN allergy (clinical profiles, types of 
CN ingested, and time interval between CN exposure and 
symptom onset), and laboratory findings at the time of CN 
consumption were obtained and analyzed. Food allergies 
other than CN were defined as definite immediate aller-
gic reactions that occurred after the ingestion of food 
through a medical record review. Tree pollen sensitiza-
tion was defined as ≥ 1+ in multiple allergen simultaneous 
test (MAST) or ≥ 0.35 kUA/L in ImmunoCAP (Thermo Fisher 
Scientific, Uppsala, Sweden). This study was approved by 
the Institutional Review Board of Ajou University Hospital 
(AJOUIRB-DB-2023-441). 

Measurement of the total IgE and sIgE antibody 
levels

The serum total IgE and CN-sIgE levels for all participants 
were measured using ImmunoCAP. The lower limit of 
CN-sIgE using this assay was < 0.05 kUA/L and the upper limit 
was > 100 kUA/L, in accordance with the  manufacturer’s 
instructions. The values < 0.05 and > 100 kUA/L were con-
sidered as 0.04 and 101 kUA/L, respectively.

Statistical analysis

The Mann-Whitney U test was used to analyze continuous 
variables to compare characteristics and serologic param-
eters between the study groups. To compare categorical 
variables, chi-square and Fisher’s exact tests were used. 
A P-value of < 0.05 was considered statistically significant. 
The AUC of the receiver operating characteristic (ROC) 
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curve was used to assess total IgE and CN-sIgE levels for 
diagnosing CN allergy and to obtain the cutoff values. 

Results

A total of 64 children aged 12–152 months (median age: 48 
months) were included in the study. Thirty-five patients had 
immediate-type reactions after CN exposure (CN-allergic 
group), whereas the remaining 29 showed no symptoms 
(CN-tolerant group). The median ages of the CN-allergic 
and CN-tolerant groups were 36 and 63 months, respec-
tively. Over 60% of the CN-allergic group had allergy to ≥ 1 
other tree nuts and 17.1% had peanut allergy. 

Among the CN-allergic groups, 11.4% exhibited tree 
pollen sensitization. There was no significant difference in 
the demographic distribution between the CN-allergic and 
CN-tolerant groups, including sex, concurrent allergic dis-
eases, other food allergies, tree pollen sensitization, and 
family history of allergic diseases, except for the median 
age (Table 1).

In the CN-allergic group, cutaneous symptoms were 
most common (94.1%), followed by respiratory (35.3%), gas-
trointestinal (32.4%), and cardiovascular (2.9%) symptoms. 
Anaphylaxis due to CN was observed in 51.4% patients in 
the CN-allergic group (Figure 1). There were no cases with 
oral symptoms alone. Among the symptoms observed in 
each organ system, urticaria (70.6%) was the most com-
mon cutaneous symptom, followed by dyspnea (26.5%) 

as the most frequent respiratory symptom and vomiting 
(29.4%) as the predominant gastrointestinal symptom. All 
the participants experienced allergic reactions following 
oral ingestion, with no cases resulting from skin contact or 
inhalation. More than two-thirds of the participants (69%) 
in the CN-allergic group experienced symptoms within 60 
minutes of exposure to CN. All CN-allergic children experi-
enced immediate-type reactions within 2 hours (Figure 2), 
except for cases in which the symptom onset time was 
not clearly documented. The most common form of CN 
ingested in the CN-allergic group was roasted CN (22.9%), 
followed by the extract (5.7%) and raw CN (2.9%) (Figure 3).

The median total IgE level was 310 kU/L in the 
CN-allergic group and 178 kU/L in the CN-tolerant group, 
and the difference between the two groups was statistically 
significant (P = 0.01). The median level of CN-sIgE was 5.5 
kUA/L (range 0.13–101.00 kUA/L) in the CN-allergic group, 
which was significantly higher (P < 0.001) than that of the 
CN-tolerant group (0.06 kUA/L; range 0.06–0.88 kUA/L) 
(Table 2).

The ROC curve showed the diagnostic performance of 
total IgE and CN-sIgE in the diagnosis of clinical CN aller-
gies. The AUC of CN-sIgE was 0.983 (95% CI, 0.913–0.999), 
and the CN-sIgE level was a good predictor for distin-
guishing the CN-allergic group from the CN-tolerant group 
compared to the total IgE level (AUC 0.688). The optimal 
cutoff level for distinguishing the CN-allergic group from 
the CN-tolerant group was 0.55 kUA/L (sensitivity 94.29%, 
specificity 93.10%). The CN-sIgE level that could distinguish 

Table 1 Demographic profiles of patients in CN-allergic or tolerant group.

CN-allergic
(n = 35)

CN-tolerant
(n = 29)

Total
(N = 64)

Age, monthsa 36 (12–106) 63 (12–152) 48 (12–152)
Sex

Male 23 (65.7) 16 (55.2) 39 (60.9)
Female 12 (34.3) 13 (44.8) 25 (39.1)

Concurrent allergic diseases, ever
Asthma 1 (2.9) 4 (13.8) 5 (7.8)
Allergic rhinitis 10 (28.6) 9 (31.0) 19 (29.7)
Atopic dermatitis 21 (60) 15 (51.7) 36 (56.3)
Chronic urticaria 0 0 0
Past anaphylaxis 16 (45.7) 12 (41.4) 28 (43.8)
Angioedema 4 (11.4) 5 (17.2) 9 (14.1)
Drug allergy 1(2.9) 0 1 (1.6)

Food allergy (other than CN)b 32 (91.4) 21 (72.4) 53 (82.8)
Food allergy to other tree nutsc 22 (62.9) 15 (51.7) 37 (57.8)
Food allergy to peanutsc 6 (17.1) 3 (10.3) 9 (14.1)

Tree pollen sensitization 4 (11.4) 4 (13.8) 8 (12.5)
Exclusive breastfeeding 22 (62.9) 15 (51.7) 37 (57.8)
Family history of allergic diseases 29 (82.9) 20 (69.0) 49 (76.5)

Values are expressed as median (range) or number (%). 
aP value 0.008 (Mann-Whitney).
bMost subjects had food allergies other than CN.
cConvincing history of clinical symptoms to other tree nuts and peanuts.
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Figure 1 Clinical manifestations in CN-allergic group. Several subjects had more than one symptom. Patients with anaphylaxis 
were also counted in the respective categories of skin, respiratory, gastrointestinal, and/or cardiovascular symptoms according to 
their detailed symptom profiles.
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Figure 2 Time interval between CN exposure and symptom onset in CN-allergic group.

the allergic group from the tolerant group with a specific-
ity of 100% was 0.88 kUA/L (Figure 4).

A comparison between the anaphylactic and nonana-
phylactic groups is summarized in Tables 3 and 4. There was 
no statistically significant difference in the median total 
IgE levels between the anaphylactic and nonanaphylactic 
groups (365 kU/L vs. 305 kU/L, P = 0.338). The median level 
of CN-sIgE was 17.35 kUA/L (range 0.67–101.00 kUA/L) in 
the anaphylaxis group, which was significantly higher (P = 

0.029) than 4 kUA/L for the nonanaphylaxis group (range 
0.13–71.7 kUA/L). The cutoff level of CN-sIgE for predict-
ing anaphylaxis was 2.72 kUA/L, with sensitivity of 88.89%, 
specificity of 47.06%, PPV of 23.5%, and negative predic-
tive value of 93.4%. The amount of CN consumed ranged 
from less than 1–10 pieces with no significant difference 
(P = 0.185) between the anaphylactic and nonanaphylactic 
groups. The time interval from CN exposure to symptom 
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Table 2 Total IgE and CN-sIgE levels in the CN-allergic 
and tolerant groups.

CN-allergic
(n = 35)

CN-tolerant
(n = 29)

P value

Total IgE, kU/L
Median 310 178 0.010*
Minimum 51 1
Maximum 2848 2024

CN-sIgE, kUA/L
Median 5.5 0.06 < 0.001*
Minimum 0.13 < 0.05
Maximum > 100 0.88

CN, cashew nut; CN-sIgE, cashew nut-specific 
immunoglobulin E.

2.9%

22.9%

5.7%
Raw

Roasted
Extract
Unknown

68.6%

Figure 3 Types of CN ingested in CN-allergic group.
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Figure 4 Receiver operating characteristic (ROC) curves representing the sensitivity and specificity of total IgE (blue) and 
CN-sIgE (green); the CN-allergic group versus the tolerant group.

onset was shorter in the anaphylactic group, although this 
difference was not statistically significant (P = 0.237).

Discussion

CNs belong to the Anacardiaceae family and are among the 
leading causes of tree nut allergies worldwide. CN allergy 
is a growing concern not only in Western countries but also 
in Korea as the consumption of CN increases. However, no 
studies have been reported in Korea. Hence, this study 

investigated the clinical characteristics and laboratory 
findings of Korean children with clinical CN allergy.

This study included 64 children with confirmed histo-
ries of CN exposure. Among them, 35 experienced imme-
diate hypersensitivity reactions with a median age of 36 
months (age range of the participants was 12–106 months), 
65.7% of whom were male. The median age in this study 
was similar to that in a previous study, which showed that 
the first allergic reaction to CN occurred primarily in pre-
school children under 6 years of age.24 The higher median 
age observed in the CN-tolerant group compared to the 
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Table 3 Total IgE and CN-sIgE levels in the anaphylaxis 
and nonanaphylaxis groups.

Anaphylaxis
(n = 18)

Nonanaphylaxis
(n = 17)

P value

Total IgE, kU/L
Median 365 305 0.338
Minimum 60 51
Maximum 2348 2848

CN-sIgE, kUA/L
Median 17.35 4 0.029*
Minimum 0.67 0.13
Maximum >100 71.7

CN-sIgE, cashew nut specific immunoglobulin E.

Table 4 Amounts of CN ingested and time interval between CN exposure and symptom onset in the anaphylaxis and non-
anaphylaxis groups.

Anaphylaxis Nonanaphylaxis P value

Amounts (number) (n = 21) 1.0 (0–3) 1.0 (0–10) 0.185
Time interval (minutes) (n = 25) 5.0 (0–60) 30.0 (0–120) 0.237

CN-allergic group (63 vs. 36 months) may suggest that these 
patients followed a more conservative pattern when intro-
ducing new foods, possibly delaying CN exposure. However, 
this could not be clearly confirmed due to the retrospec-
tive nature of the study.

Recent research indicates that early introduction of 
common food allergens within the first 12 months can 
reduce the risk of developing food allergies. For instance, 
the early introduction of peanuts is recommended because 
it can lower the risk of developing peanut allergy by 81% 
at age 5 in the high-risk group25; however, the impact of 
the early introduction of tree nuts remains unclear. The 
HealthNut study, a large population-based longitudinal 
study conducted in Australia from 2007 to 2011 with 5,276 
infants, revealed that none of the children who consumed 
CN by 12 months of age developed CN allergy at age 6; in 
contrast, 3.6% (95% CI, 2.9%–4.4%) of those who had not 
consumed CN within 12 months developed a CN allergy.26 
Additionally, the TreEAT study, a randomized controlled 
trial, is currently underway investigating the efficacy and 
safety of the early introduction of tree nuts in infants with 
IgE-mediated peanut allergy.27 As our study was retrospec-
tive in design and all participants in both the CN-allergic 
and CN-tolerant groups were first exposed to CN after 12 
months of age (range 12–152 months), it was not possible to 
assess the potential preventive effect of early CN introduc-
tion. Further prospective studies are warranted to explore 
this aspect.

Several studies have investigated the co-allergies 
between peanuts and CN. Maloney et al. found that 86% 
of patients with peanut allergies were sensitized to CN.28 
Additionally, Sicherer et al. reported that 20–60% of 
peanut-allergic patients exhibited clinical symptoms in 

response to CN.6 A population-based study in Australia 
reported that 37% of children with peanut allergies also 
had a CN allergy.10 In this study, 17.1% of the participants in 
the CN-allergic group reported having a clinical allergy to 
peanuts, which is notably higher than the 5.3% prevalence 
of peanut allergy found in a previously published study on 
immediate food allergies in Korean children.4 Despite being 
a single-center study, the finding that a substantial number 
of Korean children with CN allergy also had concomitant 
peanut allergy is clinically significant.

Co-sensitization or cross-reactivity between CN and 
other tree nuts has been well documented in several 
studies.10,29,30 This co-sensitization between tree nuts is 
associated with taxonomic relationships and structural sim-
ilarities, although the exact mechanism remains unclear. 
A single-center retrospective study in the United States 
reported a co-allergy rate of 24% among tree nut allergies, 
while another study in Australia found that 47% of patients 
had a clinically defined co-allergy to tree nuts.10,29 In our 
study, more than 60% of the CN-allergic group reported 
clinical co-allergies to other tree nuts, with the most com-
mon co-allergy being walnuts (48.6%), followed by almonds 
(14.3%), macadamias (11.4%), hazelnuts (8.6%), and pine 
nuts (5.7%); there was one case each of pecan and pistachio 
(2.9%). The higher rate of co-allergies to other tree nuts 
observed in this study compared to previous reports may 
be partly due to thorough history-taking by allergy special-
ists, although the data were based on medical records and 
may still reflect subjective reporting. While studies from 
the Western regions have reported high co-allergy rates of 
over 80% between CNs and pistachios—both belonging to 
the Anacardiaceae family—the clinical co-allergy rate to 
pistachios in this study was markedly lower at only 2.9%.30 
This discrepancy may be attributed to dietary patterns in 
Korea, where pistachio consumption is relatively uncom-
mon, and most individuals with CN allergy reported never 
having consumed pistachios.

Clinical symptoms of CN allergy can range from mild 
cutaneous reactions and oral symptoms to severe ana-
phylaxis.5,10,13 In our study, cutaneous symptoms were the 
most common, followed by respiratory and gastrointesti-
nal symptoms, with 51.4% experiencing anaphylaxis. In a 
previous study examining OFCs, 80% of the participants 
who reacted to CN met the clinical criteria for anaphy-
laxis, highlighting its severity compared to other tree nuts, 
where the overall anaphylaxis rate was 19%.31 The com-
paratively lower proportion of anaphylaxis observed in 
this study reflects differences in the study population and 
methodology, such as reliance on medical records, as well 
as variation in the amount and form of CNs ingested at the 
time of reaction—factors that can significantly influence 
the clinical presentation.
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low specificity of 47.1% (data not shown). Given the likely 
variation in the quantity of CN ingested among individu-
als, further research is warranted to more precisely estab-
lish CN-sIgE thresholds associated with severe allergic 
reactions.

Tree nut allergy is generally considered unlikely to be 
naturally outgrown. A study by Fleischer et al. on the nat-
ural history of tree nut allergy reported that among 34 
patients with a history of clinical CN allergy, 4 (11.8%) later 
successfully passed a double-blind, placebo-controlled 
food challenge.36 In our study, most CN-allergic children 
maintained dietary avoidance, and prospective follow-up 
is needed to evaluate the development of tolerance over 
time.

The main limitation of this study is its retrospective 
design and the relatively small number of participants. 
It should also be noted that SPT and component-resolved 
diagnostics were not included, which may limit the depth 
of immunological characterization. However, clinical infor-
mation was obtained through detailed history-taking by 
experienced pediatric allergy specialists, and efforts were 
made to minimize diagnostic errors by including only cases 
with an interval of no more than one year between doc-
umented symptoms and CN-sIgE measurement. Although 
the sample size was not large enough, this study provides a 
detailed clinical description of CN allergy in Asian children—
an area where published data remain limited. Notably, it is 
the first study to propose an optimal CN-sIgE cutoff value 
for the diagnosis of clinical CN allergy in Korean children, 
demonstrating high sensitivity and specificity.

In conclusion, our findings reveal that over 50% of chil-
dren with CN allergy experienced anaphylaxis, and co-al-
lergy to other tree nuts is prevalent among CN-allergic 
children. The median CN-sIgE level was significantly higher 
in the allergic group than in the tolerant group, with an 
optimal cutoff level of 0.55 kUA/L for the clinical diagno-
sis of CN allergy. Further studies involving larger cohorts 
would be beneficial, ideally including component-resolved 
diagnostics such as Ana o 3-sIgE, to improve diagnostic 
precision and advance our understanding of CN allergy in 
children.
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A recent study highlighted the organ-specific symptom 
pattern potentially associated with peanut and tree nut 
allergies, noting that peanut and CN allergies often present 
with more gastrointestinal symptoms compared to hazelnut 
and walnut allergies. In cases of CN allergy, gastrointes-
tinal symptoms were the second most common, followed 
by cutaneous symptoms.32 Notably, only one case of gas-
trointestinal symptom occurred without anaphylaxis in this 
study. Further large-scale studies are needed to better 
understand the organ-specific symptom patterns associ-
ated with CN allergies in Korea.

Our findings indicated that symptoms appeared within 
0–120 minutes of exposure to CNs, with 63% of participants 
developing symptoms within the first 30 minutes. This is 
consistent with previous studies demonstrating that IgE-
mediated food allergies typically manifest rapidly, often 
within minutes or up to 1–2 hours after ingestion, and pro-
vides one of the few detailed descriptions of symptom 
onset in CN allergy, a topic previously underreported in the 
literature.33

A recent German study identified the cumulative doses 
of allergens—such as peanut, hazelnut, walnut, and CN—
that triggered positive OFC, with most symptoms occurring 
between 0.1 g and 4 g.32 In this study, the amount of CN 
ingested at the onset of symptoms in the CN-allergic group 
varied from less than 1 to 10 nuts (approximately < 1.5–
20 g), with no significant difference in the amount ingested 
between the anaphylactic and nonanaphylactic groups. 
To date, studies focusing on the relationship between the 
amount consumed and the occurrence of anaphylaxis in CN 
allergies remain limited; further studies are needed. Among 
the CN-allergic group in this study, excluding 24 individuals 
(68.6%) for whom the form of consumption was unknown, 
most experienced symptoms after ingesting processed forms 
of CNs such as roasted nuts or extract. Unlike egg or milk 
allergens, which tend to weaken in allergenicity with heat-
ing, CN allergens—including Ana o 3—are heat-stable, mean-
ing that even extensively roasted CNs remain allergenic.34

The recently published European Academy of Allergy & 
Clinical Immunology (EAACI) guidelines recommend SPT or 
sIgE testing as the first-line diagnostic tools for suspected 
IgE-mediated food allergies.35 In Korea, CNs have been 
infrequently consumed in the past; however, their intake 
has been rising in recent years, and reports of CN allergy 
appear to be increasing accordingly. This underscores the 
growing importance of accurate diagnosis and appropri-
ate management strategies. Given the limitations of SPT—
including the time required, poor cooperation in younger 
children, and the potential risk of systemic reactions—
serum CN-sIgE testing is more commonly used in clinical 
practice in Korea. The optimal cutoff level for CN-sIgE 
identified in our study was 0.55 kUA/L—lower than the 1.1 
kUA/L included in the EAACI guideline (sensitivity 94%, 
specificity 64%)—with a sensitivity of 94.29% and specificity 
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