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Abstract

Background: Sensitization to Ara h 2 has been proposed as a promising biological marker for the severity of peanut
allergy and may reduce the need for oral food challenges. This study aimed to evaluate whether peanut oral food
challenge is still a useful diagnostic tool for children with suspected peanut allergy and an elevated level of Ara h
2-specific IgE. Additionally, we assessed whether well-controlled asthma is an additional risk for severe reactions.

Methods: A retrospective analysis of 107 children with sensitization to Ara h 2-specific IgE (> 0.35 kU/I) undergoing
open peanut challenges during 2012-2018 in the Tampere University Hospital Allergy Centre, Finland.

Results: Of the 107 challenges, 82 (77%) were positive. Serum levels of Ara h 2 -sIgE were higher in subjects with

a positive challenge than in those who remained negative (median 32.9 (IQR 6.7-99.8) vs. 2.1 (IQR 1.0-4.9) kU/I),

p <0.001) but were not significantly different between subjects with and without anaphylaxis. No correlation was
observed between the serum level of Ara h 2-slgE and reaction severity grading. Well-controlled asthma did not affect
the challenge outcome.

Conclusions: Elevated levels of Ara h 2-specific IgE are associated with a positive outcome in peanut challenges but
not a reliable predictor of reaction severity. Additionally, well-controlled asthma is not a risk factor for severe reactions
in peanut challenges in children with sensitization to Ara h 2.
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Background

Peanut allergy is a steadily growing problem with a global
prevalence of 1-2% in Western countries [1, 2]. In 2016,
in Tampere, Finland, 2.4% of children starting primary
school had physician-diagnosed allergies to either
peanut, tree nuts or both [3]. Peanut allergy is often
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associated with severe reactions, and only approximately
20% of children are outgrowing it [4].

Many of these patients strictly avoid peanuts and are
prescribed an epinephrine autoinjector as emergency
medication. However, the constant threat of possible
exposure and the need for vigilance may have a
tremendous negative impact on the quality of life of the
patients and their families [5, 6]. This underlines the need
for proper diagnostics before starting what will likely be a
life-long elimination diet.
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Double-blind, placebo-controlled food challenges
(DBPCECs) have been considered the gold standard for
the diagnosis of food allergies [7]. Because DBPCFCs
are labour intensive for hospitals, patients and
families, many centers use open oral food challenges
(open OFCs) instead. In any case, food challenges must
be performed in specialized centers and with clinicians
who are comfortable treating possible severe allergic
reactions [8].

Although peanut-specific IgE or skin Prick tests
may have a predictive value in the context of a high
pretest probability, alone or in combination they are
not specific enough for establishing allergy and/or to
subside OFCs. Additionally, they do not predict the
severity of allergy [9]. Accordingly, the value of other
biomarkers have recently been investigated regarding
their potential value as substitutes for open OFCs
[10]. Sensitization to the component allergen Ara h
2 has been shown to be a good predictor of clinical
peanut allergy and it seems to be the best diagnostic
test if looking at optimal positive/negative likelihood
ratios among presently available testing options [1, 9,
11-13]. Some studies have suggested additionally that
Ara h 2-specific IgE could also be a marker for severe
peanut allergy [14—16], while other investigators could
not establish a connection between Ara h 2-sIgE levels
and severity of reaction [12, 17]. However, it is unclear
whether there is sufficient evidence that sensitization
to Ara h 2 reliably predicts severe reactions in peanut
allergic children and could thus be an alternative
option to oral food challenges (OFC).

On the other hand, many children with food allergies
have asthma as a comorbidity, and coexisting asthma
may constitute a considerable risk for generalized
reactions in food allergy [18, 19]. Accordingly, to
make food challenges as safe as possible, the American
Academy of Allergy, Asthma & Immunology (AAAAI)
together with the European Academy of Allergy and
Clinical Immunology (EAACI) have suggested in their
recommendations that possible asthma needs to be
well-controlled before performing food challenges [7,
20]. However, there is little evidence regarding whether
asthma under optimal control still poses a significant
risk for severe allergic reactions while conducting oral
food challenges.

The aim of this study was to clarify whether an open
challenge test on peanut is still useful and safe for
children with suspected peanut allergy and elevated
levels of Ara h 2-sIgE. We also wanted to assess
whether well-controlled asthma poses an additional
risk for severe reactions in Ara h 2 sensitized patients.
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Materials and methods

Study design and subjects

In the present study, we retrospectively evaluated
the data of 107 children with sensitization to Ara h 2
who underwent an open oral food challenge (OFC) to
peanut between 2012 and 2018 in the Allergy Centre of
the Tampere University Hospital, Finland. Diagnostic
serum IgE and/or skin prick tests for sensitization
to peanut as well as lung function evaluation to
exclude uncontrolled asthma were carried out before
performing the OFC. All reactions and medical
treatments during the OFC were recorded.

Patient demographics, information about previous
allergic symptoms, allergy test results, asthmatic
symptoms and the results of lung function tests were
collected from the patients’ medical records.

Tests for allergic sensitization

All patients were evaluated for sensitization to peanut.
By the decision of the treating physician and based on
their medical history, some patients were additionally
evaluated for other allergens, such as tree nuts,
aeroallergens and animal dander.

Specific IgE to whole peanut protein and to the
heat-stable component Ara h 2 were assessed by
using an immunoenzymatic assay (Thermo Fisher
Scientific, Uppsala, Sweden) and defined positive
when > 0.35 kU/l. Additionally, skin prick tests (SPT)
were applied on the child’s forearm using single-
head lancets and peanut-specific extract (Tampere
University Hospital) with histamine (10 mg/ml) as a
positive control and 0.9% saline as a negative control
(ALK-Abello, Denmark). Wheal sizes were read after
15 min. SPT was considered positive when the wheal
diameter was >3 mm.

Lung function tests and asthma

Asthma was diagnosed based on typical symptoms and
reversible or variable airflow obstruction according
to current guidelines [21-23]. Current asthma was
defined as having asthma that was treated with
regular inhaled corticosteroids, while ever asthma also
included those subjects who had been diagnosed with
and treated for asthma but were currently symptom-
free without maintenance asthma medication.

Prior to OFC, probable asthma was assessed
according to GINA and ERS guidelines. Additionally,
the patients underwent lung function tests to rule out
undiagnosed or poorly controlled asthma. For children
under 7 years old, impulse oscillometry was applied
(Jaeger Viasys, Germany). For children>7 vyears,
flow-volume spirometry was used (Medikro, Finland).
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Table 1 Open oral food challenge to peanut protocol

Peanut protein Whole peanut

Dose 1 2.5mg 10 mg
Dose 2 25mg 100 mg
Dose 3 Before October 2015:
125 mg for patients<30kg 500 mg (1 kernel)

250 mg for patients > 30 kg
After October 2015:
250 mg for all patients

1000 mg (2 kernels)

1000 mg for all patients

Moreover, challenge tests were used by the decision of
the treating physician.

If undiagnosed or poorly controlled asthma was
detected, maintenance asthma medication was started or
the current asthma medication was adjusted according to
current national guidelines for a minimum of 4 weeks to
achieve good asthma control before the OFC [21].

Oral peanut challenge and grading of allergic reactions
OFC was performed using a standardized protocol
(Table 1) where the ingested amount of peanut protein
was gradually increased within 30-min intervals until
the target amount of peanut protein was reached or until
either objective or persistent subjective allergic symptoms
appeared. Symptoms that justified interruption of the
challenge included urticaria, angioedema, vomiting,
wheezing or persistent subjective symptoms such as
strong abdominal pain. The accumulated amount of
ingested whole peanut as well as the amount of peanut
protein in milligrams were recorded.

The challenge tests were first categorized as positive
and negative based on the judgment of the treating
physician. Positive challenge tests were further
categorized as anaphylactic/nonanaphylactic according
to criteria defined by the EAACI and graded according
to their severity by applying Sampson’s criteria [24,
25]. In our study, grades IV-V were classified as severe
reactions.

Statistical analysis

Most of the continuous variables had a nonnormal
distribution, and nonparametric tests were used. The
Mann-Whitney U test was used to compare continuous
variables between two groups, and Spearman’s rho
was used to test for correlation. Receiver operating
characteristic (ROC) curves were used to test the
predictive ability of serum levels of Ara h 2-specific
IgE on the outcome of the OFC. The statistical
analyses were performed using IBM SPSS Statistics for
Windows, version 26 (IBM Corp., Armonk, NY, USA).
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The results for continuous variables are given as the
median (interquartile range, IQR), and a p-value <0.05
was considered significant.

Ethics

Patient investigation and clinical work were conducted
in compliance with the Declaration of Helsinki.
According to local legislations, evaluation by the ethical
board is not needed for retrospective chart reviews,
and the study was approved as such by the Tampere
University Hospital.

Results

107 Ara h 2-sIgE positive patients underwent OFC with
peanut during 2012-2018. Patients were evaluated for
possible peanut allergy either due to reported allergic
reactions to peanut or sensitization to peanut with no
or uncertain exposure. The basic characteristics of the
patients are shown in Table 2.

A positive oral food challenge was observed in 82
patients (77%), and 41 (50%) of these patients had
anaphylaxis according to EAACIs criteria. Twenty-
three patients (28%) could be classified as having a
severe reaction of grade IV-V according to Sampson’s
criteria [25]. Eighty (98%) children with a positive
test outcome received antihistamines, and 38 (46%)
received an injection of adrenaline.

Table 2 Subject characteristic

All patients n=107
Sex

Boys 61 (57%)

Girls 46 (43%)
Median age in years, (range) 7.18(1.17-17.74)
Asthma

Current 51 (48%)

Ever 60 (56%)
Atopic dermatitis 85 (79%)
Sensitization to any aeroallergen 94 (88%)
Sensitization to Birch (1 missing data) 89 (83%)
Sensitization to tree nuts 94 (88%)
Sensitization to food allergens other than nuts 77 (72%)
Previous history of allergic reactions to peanut

No known prior reactions 32 (30%)

Suspected prior reactions 75 (70%)

Suspected mild reactions 36 (34%)

Suspected severe reactions 39 (36%)
Median Ara h 2 -sIgE kU/I (IQR) 15.1 (2.8-78.9)
Positive peanut challenge 82 (77%)
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Ara h 2-specific IgE level and reaction severity

The serum level of Ara h 2-specific IgE was higher
in subjects with a positive OFC than in those with a
negative OFC (median 32.9 (IQR 6.7-99.8) vs. 2.1 (1.0—
4.9) kU/], p<0.001, Fig. 1a), and in the ROC analysis, the
area under the curve (AUC) was 0.88 (95% CI 0.81-0.94,
p<0.001, Fig. 2a). OFC was positive in all subjects with a
serum level of at least 21.0 kU/1.

In patients with a positive challenge the difference
in the serum level of Ara h 2-sIgE was not significant
between those who experienced anaphylaxis and those
who did not (median 38.9 (IQR 8.8-114.5) vs. 21.9
(3.8-80.7) kU/l, p=0.297), and in the ROC analysis,
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Fig. 1 Serum levels of Ara h 2-specific IgE in subjects with positive
or negative oral food challenge (A), and in subjects with positive OFC
according to presence or absence of anaphylaxis (B) and according to
reaction grading (C)
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the AUC was 0.57 (95% CI 0.44-0.70, p=0.297,
Fig. 2b). When positive challenges were classified into
severe (grade IV-V) and nonsevere ones (grade I-III),
there was no significant difference in the level of Ara
h 2-specific IgE (median 24.1 (IQR 7.3-106.0) vs. 36.4
(IQR 6.6-91.7) kU/]l, p=0.984). In the ROC analysis,
the AUC was 0.50 (95% CI 0.37-0.64, p=0.984,
Fig. 2c). We did not observe a correlation between Ara
h 2-sIgE level and reaction severity grading (Spearman
rho 0.102, p=0.360). Based on the ROC analysis, there
were no clinically useful cutoff levels of Ara h 2-sIgE
for predicting reaction severity among those getting
allergic reactions in OFCs.

Thirty-two children (30%) had no known previous
allergic reactions to peanut. When we performed the
same tests on a subgroup of patients (N=75) who had
a history of a suspected allergic reaction to peanut the
results remained similar: 60 (80%) challenges were
positive. The serum level of Ara h 2-specific IgE was
higher in subjects with a positive OFC than in those
with a negative OFC (median 36.2 (IQR 8.3-107.6) vs.
2.6 (1.7-5.6) kU/], p<0.001, and in the ROC analysis,
the area under the curve (AUC) was 0.88 (95% CI
0.80-0.96, p<0.001). The difference in the serum level
of Ara h 2-sIgE was not significant between those
who experienced anaphylaxis and those who did not
(median 44.7 (IQR 9.6—124.5) vs. 28.9 (4.8-77.9) kU/I,
p=0.403), and in the ROC analysis, the AUC was 0.56
(95% CI 0.44-0.70, p=0.403). We did not observe a
correlation between Ara h 2-sIgE level and reaction
severity grading (Spearman rho 0.098, p=0.456). When
positive reactions were analysed by grouping outcomes
into severe (grade IV-V) and nonsevere reactions
(grade I-III), no significant difference in the levels of
Ara h 2-sIgE was found (median 38.9 (IQR 10.0-117.0)
vs. 35.9 (IQR 7.5-99.9) kU/l, p=0.633), and in the
ROC analysis the AUC was 0.54 (95% CI 0.38-0.0.69,
p=0.634).

Asthma and severity of allergic reactions

Between subjects with and without current asthma,
there were no differences in the proportions of subjects
with positive OFCs (80% vs. 74%, p=0.381, Fig. 3a).

Among positive challenges, the proportions of
subjects with and without anaphylaxis were 46% in
asthmatic patients and 54% in nonasthmatic patients
(p=0.508, Fig. 3b).

There was no statistically significant difference in the
median reaction severity between subjects with and
without asthma among patients with positive OFC (gr 3
(IQR 2-4) vs. gr 2 (IQR 2-4), p=0.354).
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Fig. 2 Receivers operating characteristics (ROC) curves of serum Ara h 2-specific IgE when predicting positive outcome (A), and anaphylaxis (B) or
severe reaction (C) among positive challenges in oral food challenge test

Discussion

In this study, we collected data from 107 children with
an elevated serum IgE level of the peanut component
Ara h 2 undergoing peanut OFC. The objective of
the study was to evaluate the value of Ara h 2-sIgE in
predicting severe reactions during OFC and thereby
to ponder its clinical value as an alternative to open
challenges. Additionally, we wanted to shed light on the
question whether controlled asthma constitutes a risk

for severe reactions during peanut OFC in Ara h 2-IgE
positive patients, which to the best of our knowledge
has not been clarified in previous studies.

Concerning the value of Ara h 2-sIgE in predicting
severe reactions during peanut challenges, there have
been published conflicting results. However, Ara h
2-sIgE has been shown to be a good predictor of peanut
allergy in general and can help to distinguish between
clinical peanut allergy and sensitization [26]. In our
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study cohort, all patients were sensitized to Ara h 2
(Ara h 2-sIgE>0.35 kU/I). Some of these patients had
no known prior exposure to peanut and some had been
suspected of having experienced allergic reactions due
to ingestion of peanut.

The results of this study clearly show that higher
levels of Ara h 2-specific IgE were linked to a positive
outcome in OFCs but did not predict anaphylaxis or
severe reactions (Fig. 1a—c). This is in line with previous
studies by van Erp et al. and Errer et al., who obtained
similar results [11, 26]. Additionally, we were not able to
determine a statistically significant cutoff point for Ara
h 2-sIgE levels predicting a severe outcome in peanut
OFCs. However, the OFC was positive in all subjects with
a serum level of Ara h 2-sIgE > 21.0 kU/L.

Additionally, 23% of our patients with elevated Ara
h 2-sIgE levels (range 0.36—20.8 kU/l) had a negative
outcome, showing that an Ara h 2-sensitized patient
can also be tolerant to peanut. On the other hand,
four patients with suspected previous severe allergic

reactions to peanut had a negative outcome in the
OFC, which underlines the need for confirming the
diagnosis of peanut allergy before setting a patient on a
life-long elimination diet. Thus, conducting an OFC in
patients with elevated Ara h 2-sIgE levels can provide
important and relevant information. Those who turn out
to be negative in the OFCs are liberated from the fear of
allergic reactions and are able to reintroduce peanuts to
their diet being advised to start with small amounts of
peanut. Even for patients with clinical allergy, an OFC
can shed light on allergy severity. OFCs have additionally
been shown to improve allergy-related quality of life
regardless of the outcome [27].

Underlying asthma in children with food allergies
has been proposed to be connected with considerable
morbidity and even a fatal outcome in allergic reactions
[28-30], but contradictory results have also been reported
[11, 31]. Current recommendations propose asthma to
be a risk factor for more severe reactions regardless of
asthma severity. As recommended, all our patients were
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evaluated for undiagnosed or poorly controlled asthma
according to national and GINA guidelines before
conducting the challenge, and if needed, their treatment
was optimized [21, 22]. Evaluating the results of our
study, even among this Ara h 2 sensitized cohort, we did
not find a connection between well-controlled asthma
and reaction severity during peanut OFC or even the
outcome in terms of positive and negative. Our results
are in line with a recent review that found no evidence
for asthma being a risk factor for severe reactions if
asthma control was satisfactory [32]. Our findings are
also supported by previous reports from Petterson et al.
and van Erp et al., who reported that asthma in general
was not related to reaction severity in OFCs [11, 31]. It
seems to be therefore justified and safe to conduct peanut
OFC for patients with asthma and elevated levels of Ara h
2-sIgE if their asthma is well-controlled.

In our challenge protocol the dosing and the cumulative
amount of peanut protein was smaller compared to
some other studies and protocols which might pose the
question if some of our patients would have reacted if
given a higher dosing of peanut [8]. However, in general,
the reported eliciting doses have been still significantly
lower than the final dosing in our challenge protocol [8,
33]. Taking also into account the high pretest probability
of clinical allergy with all patients having been sensitized
to Ara h 2, we believe that our dosing was sufficient
enough to trigger a possible reaction.

As shown in recent studies, the addition of the
component Ara h 6 could possibly increase the
reliability of component-based diagnostics for the
prediction of severe reactions in peanut challenges [14,
34]. However, laboratory tests for Ara h 6-sIgE were not
available when children were investigated for peanut
allergy and therefore Ara h 6-sIgE could not be included
into the data pool of this study. To investigate whether
Ara h 6-sIgE either alone or in combination with Ara
h 2-sIgE may serve as a predictive diagnostic tool for
severe reactions during peanut challenges in children a
separate, prospective study should be initialized.

Conclusion

In conclusion, Ara h 2-specific IgE levels may be
associated with a positive outcome in peanut challenges
but are not a reliable predictor of anaphylaxis or reaction
severity. We also found that well-controlled asthma
constitutes no additional risk for severe reactions in
peanut challenges in children with suspected allergy and
sensitization to Ara h 2. Therefore, we suggest that these
children should be challenged using standard protocols
to prevent unnecessary lifelong elimination diets.

Page 7 of 8

Abbreviations

OFC: Oral food challenges; DBPCFC: Double-blind, placebo-controlled

food challenge; sIgE: Specific IgE; SPT: Skin prick tests; ROC curves: Receiver
operating characteristic curves; AUC: Area under the curve; IQR: Interquartile
range; Cl: Confidence interval.

Acknowledgements

The authors wish to thank the pediatric nurse Merja Hopeela and other
medical staff who participated in conducting OFCs. Special thanks go to Dr.
Juho Kivist¢ for advising us on the grading system for anaphylaxis and on
peanut allergy-related quality of life issues.

Author contributions

10 had primary responsibility for data collection and writing the manuscript
and contributed to data analysing. SS had primary responsibility for patient
screening and enrollment and contributed to the writing of the manuscript.
AT was responsible for lung function data collection. JK participated in the
development of the analytical framework and contributed to the writing

of the manuscript. LL had primary responsibility in the development of

the analytical framework and performing data analyses and contributed to
the writing of the manuscript. RS was responsible for the study design and
protocol development, supervised execution of the study and contributed
to the writing of the manuscript. All authors read and approved the final
manuscript.

Funding
lida Ojaniemi has received personal funding from Tampereen
Tuberkuloosisdatio and Sydamen Asialla-organization for writing this paper.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

According to local legislations, evaluation by the ethical board is not needed
for retrospective chart reviews, and the study was approved as such by the
Tampere University Hospital.

Consent for publication
Not applicable.

Competing interests

Professor Lehtimaki has received personal fees for lectures, consultations
or advisory boards from ALK, AstraZeneca, Boehringer Ingelheim, Chiesi,
Circassia, GSK, Mundipharma, Novartis, Orion Pharma and Sanofi.

Author details

!Allergy Centre, Tampere University Hospital, PL 2000, 33521 Tampere, Finland.
“Faculty of Medicine and Health Technology, Tampere University, Tampere,
Finland. ®Pihlajalinna Medical Centre, Tampere, Finland. “ Department

of Clinical Physiology and Nuclear Medicine, Tampere University Hospital,
Tampere, Finland.

Received: 3 August 2022 Accepted: 16 November 2022
Published online: 30 November 2022

References

1. Nicolaou N, Poorafshar M, Murray C, Simpson A, Winell H, Kerry G, et al.
Allergy or tolerance in children sensitized to peanut: prevalence and
differentiation using component-resolved diagnostics. J Allergy Clin
Immunol. 2010;125(1):191-197.e1-13.

2. Sicherer SH, Sampson HA. Food allergy: a review and update on
epidemiology, pathogenesis, diagnosis, prevention, and management. J
Allergy Clin Immunol. 2018;141(1):41-58.



Ojaniemi et al. Allergy, Asthma & Clinical Imnmunology

20.

21
22.
23.

24.

25.
26.

27.

(2022) 18:100

Palmu S, Heikkild P, Uski V, Niitty S, Kurikka S, Korppi M. National allergy
programme had little impact on parent-reported food allergies in
children aged 6-7 years. Acta Paediatr Oslo Nor 1992. 2018;107(1):121-5.
Savage J, Sicherer S, Wood R. The natural history of food allergy. J Allergy
Clin Immunol Pract. 2016;4(2):196-203 (quiz 204).

King RM, Knibb RC, Hourihane JO. Impact of peanut allergy on quality of
life, stress and anxiety in the family. Allergy. 2009;64(3):461-8.
Antolin-Amérigo D, Manso L, Caminati M, de la Hoz CB, Cerecedo I, Muriel
A, et al. Quality of life in patients with food allergy. Clin Mol Allergy CMA.
2016;14:4.

Sampson HA, Gerth van Wijk R, Bindslev-Jensen C, Sicherer S, Teuber

SS, Burks AW, et al. Standardizing double-blind, placebo-controlled oral
food challenges: American Academy of Allergy, Asthma & Immunology-
European Academy of Allergy and Clinical Immunology PRACTALL
consensus report. J Allergy Clin Immunol. 2012;130(6):1260-74.
Nowak-Wegrzyn A, Assa’ad AH, Bahna SL, Bock SA, Sicherer SH, Teuber
SS, et al. Work Group report: oral food challenge testing. J Allergy Clin
Immunol. 2009;123(6 Suppl):S365-383.

Greenhawt M, Shaker M, Wang J, Oppenheimer JJ, Sicherer S, Keet C, et al.
Peanut allergy diagnosis: a 2020 practice parameter update, systematic
review, and GRADE analysis. J Allergy Clin Immunol. 2020;146(6):1302-34.
Krogulska A, Wood RA. Peanut allergy diagnosis: moving from basic to
more elegant testing. Pediatr Allergy Immunol. 2020;31(4):346-57.

. van Erp FC, Knulst AC, Kentie PA, Pasmans SGM, van der Ent CK, Meijer Y.

Can we predict severe reactions during peanut challenges in children?
Pediatr Allergy Immunol. 2013;24(6):596-602.

Klemans RJB, Otte D, Knol M, Knol EF, Meijer Y, Gmelig-Meyling FHJ, et al.
The diagnostic value of specific IgE to Ara h 2 to predict peanut allergy in
children is comparable to a validated and updated diagnostic prediction
model. J Allergy Clin Immunol. 2013;131(1):157-63.

Dang TD, Tang M, Choo S, Licciardi PV, Koplin JJ, Martin PE, et al.
Increasing the accuracy of peanut allergy diagnosis by using Arah 2. J
Allergy Clin Immunol. 2012;129(4):1056-63.

Kukkonen AK, Pelkonen AS, Mékinen-Kiljunen S, Voutilainen H, Makela
MJ. Ara h 2 and Ara 6 are the best predictors of severe peanut allergy: a
double-blind placebo-controlled study. Allergy. 2015;70(10):1239-45.
Ciprandi G, Pistorio A, Silvestri M, Rossi GA, Tosca MA. Peanut anaphylaxis:
the usefulness of molecular-based allergy diagnostics. Allergy.
2015;70(1):129-30.

Martinet J, Couderc L, Renosi F, Bobée V, Marguet C, Boyer O. Diagnostic
value of antigen-specific immunoglobulin Eimmunoassays against Ara h
2 and Ara h 8 peanut components in Child Food Allergy. Int Arch Allergy
Immunol. 2016;169(4):216-22.

van Veen LN, Heron M, Batstra M, van Haard PMM, de Groot H. The
diagnostic value of component-resolved diagnostics in peanut allergy in
children attending a Regional Paediatric Allergology Clinic. BMC Pediatr.
2016;16:74.

Bird JA, Burks AW. Food allergy and asthma. Prim Care Respir J.
2009;18(4):258-65.

Bock SA, Mufnoz-Furlong A, Sampson HA. Fatalities due to anaphylactic
reactions to foods. J Allergy Clin Immunol. 2001;107(1):191-3.

Bird JA, Leonard S, Groetch M, Assa’ad A, Cianferoni A, Clark A, et al.
Conducting an oral food challenge: an update to the 2009 adverse
Reactions to Foods Committee Work Group Report. J Allergy Clin
Immunol Pract. 2020;8(1):75-90.e17.

Finnish asthma current care guidelines 2022. https.//www.kaypahoito.fi/
hoi06030#K1. Accessed 19 Apr 2022.

2021 GINA Main Report. Global Initiative for Asthma-GINA. https://ginas
thma.org/gina-reports/. Accessed 19 Apr 2022.

Pijnenburg MW, Baraldi E, Brand PLP, Carlsen KH, Eber E, Frischer T, et al.
Monitoring asthma in children. Eur Respir J. 2015;45(4):906-25.

Muraro A, Roberts G, Worm M, Bild MB, Brockow K, Ferndndez Rivas M,
et al. Anaphylaxis: guidelines from the European Academy of Allergy and
Clinical Immunology. Allergy. 2014;69(8):1026-45.

Sampson HA. Anaphylaxis and emergency treatment. Pediatrics.
2003;111(6 Pt 3):1601-8.

Eller E, Bindslev-Jensen C. Clinical value of component-resolved
diagnostics in peanut-allergic patients. Allergy. 2013;68(2):190-4.

Knibb RC, Ibrahim NF, Stiefel G, Petley R, Cummings AJ, King RM, et al.
The psychological impact of diagnostic food challenges to confirm the

28.

29.

30.

31

32.

33

34.

Page 8 of 8

resolution of peanut or tree nut allergy. Clin Exp Allergy J Br Soc Allergy
Clin Immunol. 2012;42(3):451-9.

Calvani M, Cardinale F, Martelli A, Muraro A, Pucci N, Savino F, et al. Risk
factors for severe pediatric food anaphylaxis in Italy. Pediatr Allergy
Immunol. 2011;22(8):813-9.

Boyano-Martinez T, Garcia-Ara C, Pedrosa M, Diaz-Pena JM, Quirce S.
Accidental allergic reactions in children allergic to cow's milk proteins. J
Allergy Clin Immunol. 2009;123(4):883-8.

Deschildre A, Elegbédé CF, Just J, Bruyere O, Van der Brempt X,
Papadopoulos A, et al. Peanut-allergic patients in the MIRABEL survey:
characteristics, allergists' dietary advice and lessons from real life. Clin Exp
Allergy J Br Soc Allergy Clin Immunol. 2016;46(4):610-20.

Pettersson ME, Koppelman GH, Flokstra-de Blok BMJ, Kollen BJ, Dubois
AEJ. Prediction of the severity of allergic reactions to foods. Allergy.
2018;73(7):1532-40.

Turner PJ, Arasi S, Ballmer-Weber B, Baseggio Conrado A, Deschildre

A, Gerdts J, et al. Risk factors for severe reactions in food allergy: rapid
evidence review with meta-analysis. Allergy. 2022. https://doi.org/10.
1111/all.15318.

Arkwright PD, MacMahon J, Koplin J, Rajput S, Cross S, Fitzsimons R, et al.
Severity and threshold of peanut reactivity during hospital-based open
oral food challenges: an international multicenter survey. Pediatr Allergy
Immunol. 2018;29(7):754-61.

Hemmings O, Du Toit G, Radulovic S, Lack G, Santos AF. Ara h 2 is the
dominant peanut allergen despite similarities with Ara h 6. J Allergy Clin
Immunol. 2020;146(3):621-630.e5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.kaypahoito.fi/hoi06030#K1
https://www.kaypahoito.fi/hoi06030#K1
https://ginasthma.org/gina-reports/
https://ginasthma.org/gina-reports/
https://doi.org/10.1111/all.15318
https://doi.org/10.1111/all.15318

	Are peanut oral food challenges still useful? An evaluation of children with suspected peanut allergy, sensitization to Ara h 2 and controlled asthma
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Materials and methods
	Study design and subjects
	Tests for allergic sensitization
	Lung function tests and asthma
	Oral peanut challenge and grading of allergic reactions
	Statistical analysis
	Ethics

	Results
	Ara h 2-specific IgE level and reaction severity
	Asthma and severity of allergic reactions

	Discussion
	Conclusion
	Acknowledgements
	References




