SDU -+

University of Southern Denmark

Measurement of Ara h 6 can improve diagnosis in patients suspected of peanut allergy

Eller, Esben; Baumann, Katrine; Skov, Per Stahl; Bindslev-densen, Carsten

Published in:
Clinical and Experimental Allergy

DOI:
10.1111/cea.14321

Publication date:
2023

Document version:
Accepted manuscript

Citation for pulished version (APA):

Eller, E., Baumann, K., Skov, P. S., & Bindslev-Jensen, C. (2023). Measurement of Ara h 6 can improve
diagnosis in patients suspected of peanut allergy. Clinical and Experimental Allergy, 53(6), 683-685.
https://doi.org/10.1111/cea.14321

Go to publication entry in University of Southern Denmark’'s Research Portal

Terms of use

This work is brought to you by the University of Southern Denmark.

Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

* You may download this work for personal use only.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying this open access version

If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 28. gen. 2025


https://doi.org/10.1111/cea.14321
https://doi.org/10.1111/cea.14321
https://portal.findresearcher.sdu.dk/en/publications/3fe7dc2a-4f91-4d2a-9432-667ac1e5069f

W) Check for updates

Eller Esben (Orcid ID: 0000-0002-3322-3046)
Baumann Katrine (Orcid ID: 0000-0002-0656-3897)

Measurement of Ara h 6 can improve diagnosis in patients suspected of peanut allergy

PhD, M.Sc. Esben Eller?, Ph.D, M.Sc. Katrine Baumann?3, Prof. PhD. MD. Per Stahl Skov?, Prof. PhD. DMSci.
MD. Carsten Bindslev-Jensen!

1 Odense Research Centerfor Anaphylaxis (ORCA), Odense University Hospital, Department of Dermatology
and Allergy Center, Odense, Denmark. 2 RefLab ApS, Copenhagen, Denmark. > LEO Foundation Skin
Immunology Research Center, Department of Immunology and Microbiology, University of Copenhagen,
Copenhagen, Denmark

Corresponding author:
EsbenEller, Dept. of Dermatology & Allergy Center, Kloevervaenget 15, DK-5000 Odense C, Denmark, +45
27116181, esben.eller@ellergy.dk

Author Emails:

esben.eller@ellergy.dk, kybaumann@gmail.com, pss@reflab.dk, carsten.bindslev-jensen@rsyd.dk

Funding:
Thiswork was supported ORCA elite-research grant, Odense University Hospital, Denmark (PSS, EE).

Author Contribution:

EE and CBJ contributed with conceptual idea and study design. EE was main contributor of manuscript, with
addingand editing contribution from PSS, KB. EE and KB developed and performed calculations. All
reviewed / edited the manuscript.

Key messages

o 4% of all peanutallergicare mono-sensitizedtoArah 6
e Peanut-tolerant patients are more often sensitized to Arah 2 than Ara h6.

e AddingArah 6 inthe diagnosticworkup, increases the accuracy in patients suspected of peanutallergy.
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To the editor

The majority of peanutallergic patients have elevated IgE against the peanut protein Arah 2, whichis
considered the superiorserological markerforclinical peanutallergy '. However, not all patients’ reactivity
can be explained by Arah 2 ?, indicating that IgE against other major peanut proteins mightplayarole. Ara
h 6 belongstothe same protein familyas Arah 2 (2S Albumin) and they share 59% sequence homology3,
however, the clinicalusage of Arah 6 is much less widespread than Arah 2. This originates partly froma
common misunderstanding of an almost complete cross-reactive overlap between IgE to the two entities?,
and thereby unawareness of the clinical utility of IgE against Ara h 6, illustrated by only two published
studies>® applyingthe frequentlyused, commercially available, singleplextest (ImmunoCAP). Afew other
studies have assessed the importance of specificlgE against Ara h 6 inrelation to IgE against Ara h 2 using
an experimentally-coupled ImmunoCAP 2, semi-quantitative multiplex (ISAC) 37, or basophil activation test
(BAT) ®, but neither of these are comparable with atrue-quantitative and validated outcome, nor provide a
clearconclusion between the comparative performance of the two markers and the added clinical value of

including IgEagainst Arah 6 in the routine diagnosticassessment of peanut allergic patients.

This retrospective chartreview includes previously published data® from all patients suspected of peanut
allergy, i.e.referred due to a positive case history to peanutand/ora positive skin prick test (SPT) and/ors-
IgE against peanut extract. Patients were routinely challenged according to EAACI guidelines with up to 25
gram of peanut (6150 mg peanut protein) at Odense University Hospital (Odense, Denmark) and needed a
stored serum-sample availableforfurtheranalysis (n=157). Samples from 133 challenge-positiveand 24
challenge-negative peanut patients (mean age 5.6Y; range 1-26Y), previously analyzed * forspecificlgE
againstpeanutextract,Arah 1, Arah 2, Arah 3, Arah 8, and Ara h 9, were reanalyzed forlevels of Ara h 6-
specificlgE. All previous IgE determinations and the newly performed Ara h 6-specificlgE measurements
were performed by Thermo Fisher Scientific (Allergd, Denmark) using the ImmunoCAP platform. Spearman
correlation between specificlgE levels were compared using t-test after bootstrapping. IgE levels were
correlated to challenge-outcome using receiver operating characteristic (ROC) curve analysis, 95%
confidence intervals of diagnosticvalues were estimated using Wilson score interval, and areaunderthe
curve (AUC) were compared using DeLong test. The study was approved by the regional ethics committee
(no.s-201300086) and the Danish Data Protection Agency (no. 19/1055) with informed consent from all

participants. All analyses were performed in Stata 11.

We found a high correlation between IgE levels against Arah 6 and Ara h 2 for the 133 patientsinthe

challenge-positive group (p=0.92) (Figure 1), especially forvalues above 1kU/L, as seenin otherstudies>®?,
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whereas the correlation forthe challenge-negative group was significantly (p<0.01) lower (p=0.71). The
latter was driven by significantlyhigherlevels of Arah 2 comparedto Ara h 6 (p= 0.003), foundin 13/24 of
the peanuttolerant patients. These patients were referred to an oral peanut challenge based on serological

suspicion, i.e.specificlgE against peanut extractand Ara h 2, which is measured routinely in ourclinic.

Diagnostically, IgEagainst Arah 2 and Ara h 6 are superior compared to IgE towards other peanut proteins,
however, theirinternal hierarchyis unclear. Some studies report Arah 2 to performslightly better
diagnosticallythan Arah 6 2°%, one study found similardiagnosticvalues’, and yet others have shown Ara
h 6 to be superior®®. However, all these studies report relatively small differences in diagnostic
performances between the two IgE measurements, and most studies lack statistical tests to confirm this. In
our study, specificlgEagainst Arah 6 was slightly, but still significantly (p<0.05), betterin predicting
challenge outcomes than IgEtowards Arah 2, as illustrated by the ROC-curve analysis AUC(0.95 vs. 0.90)
(see Figure 1). Ara h 6 could successfully identify 91% of the suspected patients compared to 88% for Ara h
2-specificlgE. Acombined cut-off of >0.1 kU/L for Ara h 6 and Ara h 2 increased the overall sensitivity to
98%, in line with previous findings by Kukkonen et al . Additional results and figures describing patterns of

sensitization are available in the online repository https://osf.io/v2hj3.

Although the clinical reactivity of most peanutallergic patients can be explained by IgE against Ara h 2,
around 2-7% of patients are reported to be mono-sensitized towards Ara h 6 2356°_ This variation can partly
be explained by the different definitions of mono-sensitization; from clinically relevant (patients without
Ara h 2 sensitization) to truly mono-sensitized (lacking IgE against any other peanut protein). We found that
16 of the 133 challenge-positive peanut allergic patients had levels of IgE against Ara h 2 <0.35 kU/L (Table
1) and 7 of them <0.10 kU/L (pt. 10-16). Five of these (4% of all challenge-positive) were mono-sensitized
againstAra h 6 (>0.10 kU/L including one patient (pt. 10) who had low, but detectable IgE level against Ara
h 8). The remainingtwo patients (pt. 13-14) had eitherhigh IgElevelsagainst Arah 8 or low levels of Arah
9, meaningthatall challenge-positive patients could have an explicit serological peanut marker explaining

theirclinical peanutallergy.

Ten of the 133 patients developed tolerance within ayear after challenge; theseincluded one patientwho
was neithersensitized to Arah 2 nor Ara h 6, four patients (of atotal of 122) sensitized to both Ara h 2 and
Ara h 6, four patients (of atotal of five) mono-sensitized to Ara h 6, and one patient (of a total of 4) mono-
sensitizedto Arah 2. There was no statistical difference between thesegroups, butitisinterestingthat4/5
patients mono-sensitized to Arah 6 developed toleranceand thus could indicate that Arah 6 might be used
as a marker fortolerance progression. Asimilartrend was found inthe peanut-tolerant group, where

sensitization with IgE to peanut extractand Ara h 2, but notto Ara h 6, equals anegative challengein 7/11
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patients. Overall, we have equally frequent mono-sensitization to either Arah 2 or Ara h 6 (4%), whereas
the majority (91%) are poly-sensitized. The consensus has been that most poly-sensitizationis due to cross-
reactive IgE, recognizing both 2S-albumins, howeverrecently it has been shown, that only aminorfraction
(17.1%) of IgE count for thisresponse *. Instead, the mean fraction of IgE specifically recognize either Ara
h2 (57.4%) or Ara h 6 (25.5%), where the higherlevel of IgEto Ara h 2 isdriven by a repetitive
hydroxyproline motif (DPYDP-OH-S), which cannot be foundin Ara h 64. Ara h 2 for commercial IgE testsis
recombinantand of prokaryoticorigin, which lacks these repetitive hydroxyproline motifs. Itis therefore
unclear how this affects the conformational structure, and thereby IgE affinity, and thus the resultand

clinical interpretation.

In conclusion, our datashow that measurements of IgE against Arah 6 could add clinically relevant
serological information, i.e. identifying Arah 6 mono-sensitized peanut allergic patients as well as patients
who are sensitized buttolerate peanut, orare in the process of developing clinical tolerance. This could
suggestan improvement of the diagnosticalgorithm and could thereby reduce the number of patients

havingan oral peanut challenges.
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Table 1: IgE sensitization pattern (in kU/L) inthe 16 challenge-positive patients with the lowest s-IgE levels
to Ara h 2, and one-yearclinical development (challenge-verified persistent positive ortolerance

development within one year).

ID Arah2 Arahl Arah3 Ara h6 Arah8 Ara h9 Peanut extract Development

Pt.1  0.32 0.0 0.0 1.88 o013 0.0 0.9 Pers.Pos.
Pt.2 0.30 0.35 0.02 0.00 0.2 0.11 0.35 Tolerance>ly
Pt.3 0.27 0.28 0.01 0.14 2.69 0.0 0.6 Pers.Pos.
Pt4  0.23 0.0 0.0 0.13 0.0 0.0 1.1 Pers.Pos.
Pt.5 0.21 0.01 0.2 5.06 0.0 0.0 3.1 Pers. Pos.
Pt.6  0.21 0.07 0.05 4.65 0.12 0.15 3.6 Pers.Pos.
Pt.7 017 0.03 0.0 0.16 0.04 0.0 0.35 Pers.Pos.
Pt.8 0.13 0.05 0.01 0.09 0.01 0.0 0.6 Pers. Pos.
Pt.9 0.10 0.02 0.15 4.12 1.29 0.02 13.8 Tolerance>ly
Pt.10  0.09 0.02 0.03 0.17 0.16 0.0 1.0 Tolerance>ly
Pt.11  0.08 0.0 0.0 0.15 0.0 0.0 8.4 Tolerance>ly
Pt.12 0.05 0.04 0.04 0.3 0.01 0.0 0.35 Pers.Pos.
Pt.13  0.04 0.04 0.05 0.06 0.06 0.15 4.2 Pers.Pos.
Pt.14 0.01 0.0 0.03 0.02 68.3 0.08 9.8 Tolerance>1y
Pt.15 001 0.0 0.02 0.18 0.0 0.0 3.3 Tolerance>1y
Pt.16 0.0 0.0 0.01 1.61 0.0 0.0 5.2 Tolerance>1y

Figure Legend:

Figure 1: Levels of specificlgE against Ara h 2 and Arah 6 with corresponding correlation coefficients (left),
and receiver operating characteristic(ROC) curves with the area underthe curve (AUC) of IgE towards

peanutextract and six peanut components (right) in 157 patients challenged on suspicion of peanut allergy.
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