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Abstract

Background: Accurate diagnosis of IgE-mediated allergic diseases is crucial for effective management. This study 
compared the diagnostic performance of two multiplex allergy assays—AllergyChip and ALEX2—by measuring IgE  
reactivity to 31 inhalant allergens in serum from 90 participants.

Objective: To compare the diagnostic performance of AllergyChip with ALEX2 as reference method for specific IgE 
detection.

Methods: Agreement between the assays was evaluated by calculating overall (OPA), positive (PPA), and negative  
percentage agreement (NPA). Cohen’s kappa measured agreement beyond chance. ROC analysis evaluated AllergyChip’s 
ability to discriminate between positive and negative sIgE results. Spearman’s correlation assessed concordance between 
sIgE classes, and Bland–Altman analysis evaluated quantitative agreement.

Results: AllergyChip showed substantial agreement with ALEX2 (OPA 88%, Cohen’s kappa 0.792). ROC analysis 
showed excellent discrimination (AUC 0.891). Spearman’s correlation (Rs 0.792) indicated strong agreement. However, 
AllergyChip had PPA below 70% for nine allergens, notably 0% for Phl p 12 and 30% for Bet v 2.

Conclusions: AllergyChip performs well in detecting IgE to inhalant allergens and may be a viable alternative assay.  
However, its lower sensitivity for certain allergens suggests it should complement, rather than replace, ALEX2,  
particularly in cost-sensitive settings. Further studies are needed to confirm these findings and improve accuracy  
in multiplex allergy diagnostics.
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Introduction
Allergic diseases, including allergic rhinitis, asthma,  

and atopic dermatitis, have become increasingly prevalent,  
affecting up to 30% of the global population.1 Accurate  
diagnosis of these conditions is crucial for effective  
management and treatment.2 Traditionally, the skin prick 
test (SPT) has served as the gold standard for diagnosing  
IgE-mediated allergic reactions.3 However, the SPT has  
limitations: it is invasive, can cause discomfort, and its  
results can be difficult to standardize.4,5 Additionally, SPT 
provides limited quantitative data, which can complicate  
the interpretation of results, particularly in cases of  
polysensitization.6 
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In this context, the introduction of new multiplex  
diagnostic systems offers the potential to enhance the  
accessibility and reliability of CRD.21 This study aims to  
compare two such systems: the AllergyChip, a new multiplex  
array, and the widely recognized ALEX2 microarray test.  
Both systems are designed to detect specific IgE antibodies 
against a broad range of inhalant allergens, but they employ 
different technologies and allergen panels. The AllergyChip 
includes 98 analytes from 45 allergen sources, while ALEX2 
encompasses 295 allergens from 165 sources.22 

This comparative analysis will provide insights into the 
performance of AllergyChip relative to ALEX2 in detecting 
sIgE antibodies, with a particular focus on inhalant allergens. 
By examining parameters such as AUC, NPA, PPA, OPA, 
Rs, k, between the two tests, this study seeks to determine  
AllergyChip’s sIgE detection performance with respect to 
the ALEX2 method. Furthermore, the study will explore the  
potential implications of any observed discrepancies between 
the two systems, contributing to the ongoing discussion about 
standardization and harmonization in allergy diagnostics. 

In response to these challenges, in vitro testing for  
specific IgE (sIgE) antibodies has gained prominence,  
offering a less invasive and more quantifiable approach 
to allergy diagnosis.7 Among these in vitro methods,  
component-resolved diagnostics (CRD) have emerged as a 
valuable tool. CRD allows for the identification of specific  
allergenic molecules responsible for allergic reactions,  
offering a more detailed and individualized allergic profile 
for each patient.8 This level of detail is particularly beneficial 
for guiding allergen-specific immunotherapy, especially in  
polysensitized individuals.9 

Despite the advancements in CRD, the high cost  
associated with these tests remains a significant barrier to 
their widespread adoption.10 Moreover, the availability of  
multiple testing platforms with varying technologies has  
led to inconsistencies in sIgE measurement, complicating 
the interpretation and comparison of results across different  
systems.11 For instance, studies have shown that the results  
from different sIgE tests, such as ImmunoCAP, ISAC, and 
ALEX2, are not directly interchangeable due to differences  
in detection technologies and calibration methods.  
A comparative study between ALEX2 and ImmunoCAP 
ISAC revealed that while both tests showed good overall  
agreement, there were notable differences in sensitivity and 
specificity for certain allergens. ALEX2 demonstrated higher  
sensitivity for some components, particularly for peanut  
allergens (Ara h 2 and Ara h 6), while ISAC showed better 
performance for others, such as birch pollen (Bet v 1).12–14  
Another study comparing ISAC and ImmunoCAP singleplex 
assays found that while there was generally good concordance 
between the two methods, ISAC tended to underestimate 
sIgE levels compared to ImmunoCAP, especially at higher  
concentrations.15–17 This discrepancy was particularly  
evident for certain allergens, including house dust mite  
(Der p 1) and cat (Fel d 1) components. Furthermore, 
a comprehensive comparison of ALEX2, ISAC, and  
ImmunoCAP singleplex highlighted the technological  
differences between these platforms. ALEX2 uses  
nanotechnology-based allergen immobilization, ISAC  
employs a microarray format, while ImmunoCAP uses a  
three-dimensional cellulose sponge matrix. These distinct 
approaches result in varying detection limits and dynamic  
ranges, which can lead to discrepancies in sIgE quantification,  
especially for low and high sIgE levels.18 This variability  
poses a challenge in clinical practice, where consistent and 
reliable results are paramount for accurate diagnosis and  
treatment planning. The discrepancies between different  
testing platforms underscore the need for standardization 
in allergy diagnostics and careful interpretation of results,  
particularly when comparing data from different systems or 
transitioning patients between diagnostic methods. 

The focus on inhalant allergens is particularly relevant  
given their pervasive role in allergic diseases. Inhalant  
allergens, such as pollen, dust mites, and animal dander, are 
common triggers of allergic rhinitis and asthma—conditions  
that significantly impact patients’ quality of life.19  
Understanding the specific sensitizations to these inhalant  
allergens is crucial for effective management, particularly in 
the context of allergen-specific immunotherapy.20

Methods
sIgE measurements

AllergyChip comprises of 98 allergens from 45 allergen  
sources (33 extracts and 65 allergen components, 49  
inhalant and 49 food allergens). Allergens are printed on  
polymer-coated glass slides in duplicates. The whole 
list of allergens is presented in Supplementary Table 1.  
On a glass slide, there are 21 fields. 20 fields are used for  
patient samples and 1 field is used for test performance  
quality control purposes. According to the manufacturer,  
AllergyChip is a quantitative test that measures sIgE  
in kUa/L. Each individual allergen is validated according to 
a homologous calibration curve based on other quantitative  
test measurements. The limit of quantification (LoQ) is  
0.35 kUa/L. AllergyChip test was performed according to 
manufacturer instructions. Briefly, serum samples were  
diluted 5 times with a dilution buffer and left for 10 min.  
incubation to reduce anti-CCD-IgE binding to CCD  
molecules. After sample pretreatment, 80 µl of samples 
were incubated for 2 hours at 37°C. Then a washing buffer  
(100 μl) was used 5 times to remove unbound molecules.  
Secondary incubation was carried out with fluorophore  
labeled antibodies against human IgE for 30 min at 37°C.  
Washing procedure was repeated with additional rinsing 
of glass slide with deionized water. Dried glass slides were 
scanned using fluorescence scanner (excitation wavelength 
635 nm). 

ALEX2 (MacroArray DX, Vienna, Austria) has 
295 allergens (117 allergen extracts and 178 molecular  
components) from 165 allergen sources. These allergens 
and components are printed on a nitrocellulose membrane 
in a cartridge as a single drop. The assay was conducted  
following the manufacturer’s instructions. In summary,  
chip was incubated with 0.5 ml of 5 times diluted and  
pretreated with a CCD inhibitor. After 2 h of incubation,  
the chips were thoroughly washed, and a detection reagent  
of anti-human IgE conjugated with alkaline phosphatase  
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For semiquantitative study AlergyChip and ALEX2 values 
were grouped to classes (class 0: < 0.3 kUA/L; class 1: 0.3 to  
< 1.0 kUA/L; class 2: 1 to < 5.0 kUA/L; class 3: 5 to < 15 
kUA/L; and class 4: ≥15 kUA/L) and Spearman’s Correlation  
coefficient (Rs) was calculated. Rs values were categorized 
as very high positive correlation (0.9–1.0), high positive  
(0.7–0.9), moderate positive (0.5–0.7), low positive (0.3–0.5) 
or negligible (below 0.3). 

For quantitative study analysis, Bland–Altman plot was 
drawn to assess the agreement between the AllergyChip 
and ALEX2 assays in measuring sIgE concentrations across  
shared inhalant allergens. These plots allow for visualization  
of the mean differences between the two methods and  
identify any systematic bias. The linear correlation of the  
overall sIgE levels measured by AllergyChip and positive 
ALEX2 tests result values was depicted by scatterplot and  
linear correlation coefficient was calculated.

P values of 0.05 or less were considered statistically  
significant. All statistical analysis was performed using SPSS 
statistical software, version 17.0 (SPSS Inc., Chicago, IL, USA). 

Table 1. Study population. 

Total number of serum samples 90

Men, n (%) 44 (49)

Women, n (%) 46 (51)

Age, average (yr) 24

Age, median (yr) 25.5

Age, range (yr) 1-57

Locale Vilnius, Lithuania

Final data set:

Allergens studied, n 31

Complete records 2790

was applied and incubated for 30 min. After another round 
of thorough washing, the enzyme substrate was added, and 
the reaction was completed in few minutes. The membranes 
were dried, and the color reaction intensity for each allergen 
spot was captured by a CCD camera. The software processed 
the images and generated a report that showed the allergen  
concentration in kUa/L. 

Sera samples
From February 2021 till July 2024 serum samples were 

collected and tested at Imunodiagnostika. The ALEX2 test 
was done within 2 weeks from sample collection date and 
then aliquoted and stored at –20°C until analysis with  
AllergyChip. Inclusion criteria were serum samples with  
multisensitization profiles, defined as having sIgE levels  
above the cutoff value for most inhalant allergens according 
to the ALEX2 test. Exclusion criteria were samples that were 
positive only for non-inhalant allergens, as well as completely  
negative samples. A total of 90 most multisensitized serum  
samples to inhalant allergens were selected for study.  
Lithuanian Bioethics Committee for Biomedical Research 
approved the study protocol (No. 2021/01-1298-776).  
All participants provided their informed written consent  
before participating in the study. For participants who were 
minors, written consent was also obtained from their parents 
or guardians. The data was anonymized to protect the privacy 
and confidentiality of the participants. 

Statistical analysis
Allergen sIgE results were included for further statistical  

analysis only if there were at least 10 positive results for 
the corresponding allergens from Alex2. This minimum  
threshold was chosen to ensure adequate statistical power  
and confidence in the comparisons, as the overall sample 
size was limited and the distribution of sensitizations across  
allergens was uneven. By restricting the analysis to allergens 
with ≥ 10 positive data points, we aimed to reduce bias from 
underrepresented allergens and strengthen the robustness of 
the statistical comparisons. 

For qualitative comparison Overall Percentage Agreement  
(OPA), positive and negative percentage agreement PPA 
and NPA were calculated. The Cohen kappa statistic (k) and 
its 95% CI was used to test the level of agreement between  
AllergyChip and ALEX2 assays. The strength of agreement  
was considered less than a chance for k ≤ 0; slight for  
k = 0.01–0.20; fair for k = 0.21–0.40; moderate k = 0.41–0.60;  
substantial for k = 0.61–0.80; and almost perfect for  
k > 0.81. Reciever Operating Charateristics (ROC) analysis  
was perfomed to understand the AllergyChip ability to  
distinguish between negative and positive results. The AUC 
values were rated 0.5: no discrimination (equivalent to  
random guessing); 0.51-0.7: poor discrimination; 0.71-0.8:  
acceptable discrimination; 0.81-0.9: excellent discrimination; 
> 0.91: outstanding discrimination. 

Results
Sera samples

A total of 90 serum samples were collected from  
participants residing in Vilnius, Lithuania. The cohort  
consisted of 44 men (49%) and 46 women (51%), with an 
average age of 24 years and a median age of 25.5 years.  
The age range of participants varied from 1 to 57 years. These 
participants were tested for IgE reactivity against 31 inhalant 
allergens, resulting in a complete dataset comprising 2,790  
individual records (Table 1).
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Bet v 2 and Phl p 12 had low and negligible correlation  
respectively (Rs = 0,395 p < 0.01 and Rs = -0.073 p < 0.496).  
The overall Spearman’s correlation for all allergens was  
Rs = 0.792, showing high positive agreement between the  
two methods. 

Quantitative agreement
The scatterplot was used to further analyze the linear  

relationship between AllergyChip and ALEX2 quantitative  
values. In this graphical method, the two test results are  
plotted against the one’s sIgE values. As shown in Figure 1. 

A positive linear correlation coefficient (R2 = 0.723) was 
observed, indicating good linear relationship agreement  
between the two methods in quantifying sIgE levels for shared 
allergens (2,724 data points). 

Since a correlation among the tests may not necessarily 
depict a quantitative agreement, we applied the Bland–Altman 
plot method for graphical representation of the agreement  
between ALEX2 and AllergyChip measurements in Figure 2.

Bland–Altman plot highlights the minimal bias  
observed between the methods. Outliers were mainly found 
for allergens such as Phl p 12 and Bet v 2, where significant  
underestimation by AllergyChip was noted, aligning with the 
low Rs seen in Table 2. The analysis revealed that the mean 
difference between AllergyChip and ALEX2 was 1.00 and 
a positive diference values for the majority of data points  
indicating a tendency of AllergyChip to underestimate the 
sIgE concentrations compared to ALEX2. However, after the 
ALEX2 sIgE value exceeds approximately 50 kUa/L, a shift is 
observed, with the AllergyChip test beginning to overestimate 
sIgE levels relative to ALEX2, as shown by the tendency shift 
of scatter points towards the negative difference values. 

sIgE measurements 
Qualitative agreement

The overall OPA between the two tests was substantial 
with 88% agreement for all shared inhalant allergens (n = 31)  
with NPA of 91% and a PPA of 80%. Cohen’s kappa (k) value  
for overall agreement was 0.721 (95%CI: 0.693–0.748), also 
indicating substantial agreement between the assays. And 
ROC analysis AUC for overall tested allergens was 0.891  
(95%CI: 0.876–0.906) indicating overall AllergyChip excellent 
discrimination between positive and negative ALEX2 results. 
However, extremely low PPA rates were noted for profilin  
allergens, such as Bet v 2 (30%) and Phl p 12 (0%), as shown 
in Table 2. In contrast, high OPA was observed for major  
inhalant allergens, including Art v 1, Bet v 1, Aln g 1,  
Phl p 2, Phl p 5, Phl p 6, Can f 4, Der f 1, Der f 2, Der p 2,  
Fel d 1, Fel d 4, where PPA exceeded 90%, k ≥ 0.773  
(95%CI: 0.623–0.923), AUC ≥ 0.911 (95%CI: 0.827–0.995)  
- outstanding discrimination. But other major allergen  
molecules: Can f 1, Can f 6, Alt a 1, Der p 23, Equ c 1,  
Phl p 1, Der p 1, Mus m 1 had PPA ranging from 62 to 83%, 
indicated by higher numbers of false results in Table 2. 

Semiquantitative agreement
A Spearman’s correlation (Rs) was calculated to assess the 

agreement between sIgE classes measured by AllergyChip and 
ALEX2 for each allergen. For that AllergyChip sIgE values 
were categorized according to ALEX2 classification system.  
A summary of the Rs values is presented in Table 2. High 
and very high positive correlation were observed for 22 
out of 31 allergens ranging from 0.740 to 0.941 (p < 0.01).  
And moderate positive correlation from 0.507 to 0.670  
(p < 0.01) was determined for 7 allergens (Can f 6, Alt a 1, 
Art v, Lol p 1, Equ c 1, Mus m 1, Fel d 7). Only profilins 

Figure 1. Scatterplot graph of sIgE values (kUa/L) correlation between Alex2 and AllergyChip.
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Figure 2. The Bland–Altman plot of ALEX2 and AllergyChip. 
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Discussion
The results of this study offer a valuable perspective on 

the comparative performance of AllergyChip and ALEX2, 
shedding light on the strengths and limitations of each 
platform in detecting specific IgE antibodies. Given the  
increasing prevalence of allergic diseases and the critical  
need for accurate diagnosis, understanding the nuances  
between different diagnostic tools is essential for optimizing 
patient care. This discussion aims to delve deeper into the  
technological differences, calibration methods, and sensitivity  
issues observed in this study, while also reflecting on the 
broader implications of these findings for clinical practice and 
future research directions. 

Every immunoassay relies on specific concentrations 
of allergens, serum conditions, and detection antibodies  
optimized to offer the best dynamic range under given  
analytical conditions. When comparing the same allergens 
on ALEX2 and AllergyChip, it is essential to recognize the  
differences in the solid phases and detection principles  
employed by these platforms. One key factor is the  
technological variation between the two systems. ALEX2 
utilizes a nitrocellulose (NC) membrane for allergen  
immobilization, while AllergyChip employs a polymer-coated  
glass slide. This difference in the immobilization surface, and 
consequently the quantity of allergen available per test spot, 
can partly explain the discrepancies observed in sensitivity  
between the two assays. ALEX2 uses allergen-coated beads 
on a porous NC membrane, which allows for a higher 
concentration of allergens per spot. This results in lower  
competitive binding inhibition with non-IgE antibodies,  
offering better performance in detecting specific IgE when 
compared to the planar glass surface of AllergyChip, 

where the amount of available allergen per spot is  
considerably lower. Similar observations have been discussed 
in previous studies.23

Inconsistent results between different multiplex assays  
may also stem from variations in the methods used to  
generate calibration curves. Although quantitative inter-assay 
comparisons revealed a linear correlation, the distributions 
varied. This is expected, as discrepancies in sIgE values have 
been previously demonstrated between established assays, 
even when calibration curves are interpolated using the same 
international standard.24,25 These differences in calibration 
can contribute to the observed variation in sensitivity and  
specificity between AllergyChip and ALEX2, particularly for 
certain allergens where the test sensitivity plays a critical role 
in detecting lower levels of IgE.

Our findings regarding the overall percentage  
agreement (OPA), negative percentage agreement (NPA), 
and positive percentage agreement (PPA) are consistent with  
previous microarray comparison studies. For instance, a 
study comparing ImmunoCAP sIgE singleplex tests and the 
ISAC IgE multiplex assay in 101 patients sensitized to grass 
pollens found correlations between ISAC and ImmunoCAP 
results, with PPA and NPA values ranging between 60 and 
100% for PPA and 78–97% for NPA.26 Similarly, in studies  
comparing ISAC and ImmunoCAP sIgE measurements across 
55 allergens, the PPA was 79% and the NPA was 94%.27  
Other comparisons, such as between Microtest and ISAC or 
ImmunoCAP vs ISAC, showed OPA values of 86% and 88%, 
respectively.28 In the comparison between ALEX and ISAC, 
an OPA of 86%, NPA of 90%, and PPA of 80% was reported 
across 102 samples.29 
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Interestingly, the low PPA observed for profilins in 
our study, particularly Bet v 2 and Phl p 12, is in line with 
previous comparisons between ALEX2 and ISAC, where  
profilin PPA was also relatively low at 64.9%.13 In our study, 
the poor performance of Bet v 2 and Phl p 12 allergens, as 
indicated by low PPA, kappa values (k), and Spearman’s  
correlation coefficients (Rs), underscores the lower analytical 
sensitivity of AllergyChip for these specific allergens. Profilins  
are small, highly conserved actin-binding proteins that  
present predominantly conformational IgE epitopes, and  
preservation of their three-dimensional fold is essential for 
antibody recognition. On planar polymer-coated glass slides, 
such as those used in AllergyChip, random immobilization 
may distort or mask these epitopes, reducing IgE accessibility.  
By contrast, assays using 3D matrices can better preserve  
conformational integrity, which likely explains the higher rate 
of false negatives observed for profilins with AllergyChip.30 

Additionally, the shift observed in the Bland-Altman 
plots, which reflects the differences in results between the two 
tests, has been noted in other studies comparing ISAC and 
ALEX as well.31–33 In our case, this shift is also related to the  
different dynamic ranges of the tests, which influence the 
detection of specific IgE concentrations at both lower and  
higher levels. The Bland-Altman plots suggest that, while 
there is overall agreement between AllergyChip and ALEX2, 
there are specific areas where the assays diverge, particularly 
at higher sIgE concentrations.

It is important to acknowledge several limitations of our 
study. The relatively small sample size (n = 90) may limit 
the generalizability of the findings and reduce the statistical  
power of certain comparisons. Additionally, the time gap  
between performing the ALEX2 and AllergyChip tests could 
have led to slight variations in sIgE levels due to factors  
such as sample degradation or the effects of multiple freezing  
and thawing cycles. These factors may have contributed  
to discrepancies between the results of the two assays.  
Furthermore, the tests were conducted by two different  
professional laboratory technicians, which could introduce an 
element of human error and procedural variability.

Despite these limitations, our study represents the first  
direct comparison of AllergyChip and ALEX2, offering  
valuable insights into the performance of these assays.  
Future studies with larger cohorts are needed to confirm  
these findings and further explore potential areas for  
improving the AllergyChip test. It is expected that  
manufacturers of AllergyChip will continue to enhance both 
the performance of the assay and the number of allergen  
molecules available on the chip. This could lead to  
improvements in the sensitivity and accuracy of AllergyChip, 
making it a more robust tool for clinical allergy diagnostics.

Conclusion 
In conclusion, this study provides a comprehensive  

comparison of AllergyChip and ALEX2 for the detection 
of sIgE to inhalant allergens. While both systems exhibit 
high overall agreement, ALEX2 in some cases outperforms 
AllergyChip in terms of sensitivity for specific allergens,  
particularly profilins. Despite these differences, AllergyChip  
presents a promising and cost-effective alternative for  
allergen-specific IgE testing, especially in clinical settings 
where affordability and accessibility are primary concerns.  
Its lower cost makes it an attractive option for routine  
diagnostics, although it may be most effective when 
used alongside more sensitive platforms like ALEX2 for  
comprehensive allergen profiling
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Suplementary Table 1. AllergyCHIP allergen list. 

Number Common name Short name Component/ Extract Type

1 Alder Aln g Extract inhalant

2 Alder Aln g 1 Component inhalant

3 Ragweed Amb a Extract inhalant

4 Birch Bet v 1 Component inhalant

5 Birch Bet v 4 Component inhalant

6 Birch Bet v 2 Component inhalant

7 Hazel Cor a 1.01 Component inhalant

8 Timothy grass Phl p 6 Component inhalant

9 Timothy grass Phl p Extract inhalant

10 Timothy grass Phl p 1 Component inhalant

11 Timothy grass Phl p 11 Component inhalant

12 Timothy grass Phl p 12 Component inhalant

13 Timothy grass Phl p 2 Component inhalant

14 Timothy grass Phl p 5 Component inhalant

15 Timothy grass Phl p 7 Component inhalant

16 Mugwort Art v Extract inhalant

17 Mugwort Art v 1 Component inhalant

18 Mugwort Art v 3 Component inhalant

19 Rye pollen Sec c Extract inhalant

20 Perennial ryegrass Lol p 1 Component inhalant

21 House dust mite (D. farinae) Der f Extract inhalant

22 House dust mite (D. farinae) Der f 1 Component inhalant

23 House dust mite (D. farinae) Der f 2 Component inhalant

24 House dust mite (D. pteronyssinus) Der p Extract inhalant

25 House dust mite (D. pteronyssinus) Der p 1 Component inhalant

26 House dust mite (D. pteronyssinus) Der p 2 Component inhalant

27 House dust mite (D. pteronyssinus) Der p 5 Component inhalant

28 House dust mite (D. pteronyssinus) Der p 7 Component inhalant

29 House dust mite (D. pteronyssinus) Der p 10 Component inhalant

30 House dust mite (D. pteronyssinus) Der p 20 Component inhalant

31 House dust mite (D. pteronyssinus) Der p 21 Component inhalant

32 House dust mite (D. pteronyssinus) Der p 23 Component inhalant

33 Mold (Alternaria alternata) Alt a 1 Component inhalant

34 Horse epithelium Equ c Extract inhalant

35 Horse epithelium Equ c 1 Component inhalant

36 Cat epithelium Fel d Extract inhalant

37 Cat epithelium Fel d 1 Component inhalant

38 Cat epithelium Fel d 2 Component inhalant

39 Cat epithelium Fel d 4 Component inhalant
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Suplementary Table 1. (Continued)

Number Common name Short name Component/ Extract Type

40 Cat epithelium Fel d 7 Component inhalant

41 Guinea pig epithelium Cav p 1 Component inhalant

42 Mouse epithelium Mus m 1 Component inhalant

43 Dog epithelium Can f Extract inhalant

44 Dog epithelium Can f 1 Component inhalant

45 Dog epithelium Can f 2 Component inhalant

46 Dog epithelium Can f 4 Component inhalant

47 Dog epithelium Can f 5 Component inhalant

48 Dog epithelium Can f 6 Component inhalant

49 Rabbit epithelium Ory c Extract inhalant

50 Cashew nut Ana o Extract food

51 Cashew nut Ana o 3 Component food

52 Oats Ave s Extract food

53 Strawberry Fra a 1 Component food

54 Brazil nut Ber e Extract food

55 Potato Sol t Extract food

56 Mustard Sin a Extract food

57 Walnut Jug r Extract food

58 Kiwi Act d Extract food

59 Corn Zea m Extract food

60 Wheat Tri a 14 Component food

61 Wheat Tri a 19 Component food

62 Hazelnut Cor a 9 Component food

63 Hazelnut Cor a Extract food

64 Hazelnut Cor a 1.04 Component food

65 Macadamia nut Mac i Extract food

66 Barley Hor v Extract food

67 Carrot Dau c Extract food

68 Carrot Dau c 1 Component food

69 Apple Mal d Extract food

70 Apple Mal d 3 Component food

71 Peach Pru p 3 Component food

72 Peach Pru p 1 Component food

73 Pistachio Pis v Extract food

74 Pistachio Pis v 1 Component food

75 Celery Api g Component food

76 Celery Api g 1 Component food

77 Sunflower seeds Hel a Extract food

78 Soy Gly m 6 Component food
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Suplementary Table 1. (Continued)

Number Common name Short name Component/ Extract Type

79 Peanut Ara h Extract food

80 Peanut Ara h 1 Component food

81 Peanut Ara h 2 Component food

82 Peanut Ara h 6 Component food

83 Carp Cyp c Extract food

84 Carp Cyp c 1 Component food

85 Egg Gal d Extract food

86 Egg Gal d 1 Component food

87 Egg Gal d 2 Component food

88 Shrimp Pen m Extract food

89 Shrimp Pen m 1 Component food

90 Salmon Sal s Extract food

91 Salmon Sal s 1 Component food

92 Cod Gad m Extract food

93 Cod Gad m 1 Component food

94 Milk Bos d Extract food

95 Milk Bos d 4 Component food

96 Milk Bos d 5 Component food

97 Milk Bos d 8 Component food

98 Herring Clu h 1 Component food


