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Comparison of Specific IgE Antibodies to Wheat Component 
Allergens in Two Phenotypes of Wheat Allergy

Specific IgE to gliadin was proposed as a marker for wheat dependent exercise induced 
anaphylaxis, while Tri a 14 was found to induce IgE response in baker’s asthma. We 
evaluated whether these components could be used for discriminating phenotypes of 
wheat allergy. Twenty-nine patients who were wheat-induced anaphylaxis and/or urticaria 
(n = 21, group I) and baker’s asthma (n = 8, group II) were enrolled. The prevalence of 
serum specific IgE to Tri a 14 was higher in group II (25%) than in group I (4.8%), while the 
serum specific IgE to gliadin was significantly higher in group I (70%) than in group II 
(12.5%). The cutoff value for predicting the baker’s asthma using the ratio of serum 
specific IgE to Tri a 14 to gliadin was 742.8 optical density × 1,000/(kU/L) with high 
sensitivity and specificity. These findings suggest that Tri a 14/gliadin may be a potential 
marker for predicting baker’s asthma.
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The prevalence of wheat allergy is about 0.5% worldwide (1). 
The allergic reactions to wheat are variable according to the 
sensitization route, per os (anaphylaxis, urticaria) and inhala-
tion (baker’s asthma) (2, 3). Wheat-related allergens include 
various components including salt-soluble proteins associated 
with baker’s asthma and salt-insoluble proteins associated with 
wheat dependent exercise induced anaphylaxis (WDEIA), where-
as both protein fractions could induce IgE production in patients 
with food allergy to wheat (4). Specific IgE to gliadin has been 
proposed as a useful serologic marker for WDEIA (5), while lip-
id transfer protein (LTP), Tri a 14, has been found to induce IgE 
response in patients with baker’s asthma in recent studies (6, 7). 
To the best of our knowledge, this is the first study to evaluate 
whether the results of serum-specific IgE to wheat, gliadin and 
Tri a 14 using ELISA could be used for discriminating two ma-
jor phenotypes of wheat-related allergy, anaphylaxis and/or ur-
ticaria and baker’s asthma.
 Twenty-nine patients with wheat allergy and 30 non-atopic 
healthy controls were enrolled from Ajou University Hospital, 

Suwon, Korea. Hypersensitivity reactions to wheat were wheat-
induced anaphylaxis and/or urticaria (n = 21, group I) and 
baker’s asthma (n = 8, group II). Skin-prick tests (SPTs) were 
performed for 50 common aeroallergens (Bencard, Bretford, 
UK). Total serum IgE levels and serum-specific IgE levels to 
wheat and gliadin were measured using the ImmunoCAP sys-
tem (Pharmacia-Upjohn, Uppsala, Sweden). We measured se-
rum-specific IgE to Tri a 14, which is the recombinant allergen 
provided by Palacin et al. (8) by ELISA reported previously. The 
positive cut-off value was determined as the mean plus three 
standard deviations of absorbance values of healthy controls. 
The significance of the differences between two groups was 
evaluated using Pearson’s chi-square test or Mann-Whitney 
test. A receiver operating characteristic (ROC) curve was used 
to evaluate the diagnostic value of serum specific IgE to Tri a 14 
and gliadin for discriminating phenotypes of wheat allergy. All 
analyses were carried out using the SPSS ver. 16.0 software 
(SPSS Inc., Chicago, IL, USA). P < 0.05 was considered statisti-
cally significant.
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 Of the 29 patients with wheat allergy, 50.0% (8/16) were posi-
tive to wheat on SPT and its positive rate tended to be higher in 
group II (75%) than in group I (41.7%). Serum-specific IgE to 
wheat was found in 71.4% of group I and 87.5% of group II sub-
jects. Moreover, the level of serum specific IgE to wheat was sig-
nificantly higher in group II than in group I (1.0 ± 1.2 vs 7.2 ± 7.1 
kU/L; P = 0.001). The serum specific IgE to gliadin was signifi-
cantly higher in group I (70%) than in group II (12.5%). The se-
rum specific IgE to Tri a 14 tended to be higher in group II (25%) 
than in group I subjects (4.8%), although statistical significance 
was not reached (Table 1). The patients with high specific IgE to 
Tri a 14 showed higher eosinophil cationic protein (49.6 ± 42.5 
vs 32.2 ± 25.3 μg/L; P = 0.019) than those with lower specific 
IgE levels, while no significant differences were noted in other 
clinical parameters. When the ROC curve was composed, the 
ratio of serum specific IgE to Tri a 14 to gliadin at 742.8 optical 
density × 1,000/(kU/L) can be used for predicting the pheno-
type of baker’s asthma with 87.5% sensitivity and 83.3% speci-
ficity (Fig. 1).
 SPTs play an important role in the diagnosis of baker’s asth-
ma, however, the frequency of sensitization to wheat flour by 
SPT among bakers varied from 5% to 15% (9). The results of SPTs 
with wheat flour had been shown wide variability between 45% 
and 67% according to different producers (10). In the present 
study, the sensitivity of serum specific IgE to wheat using Im-
munoCAP system was higher than that of SPT in both group I 
and II subjects. These findings suggest that for the diagnosis of 
wheat allergy, both SPT and serum specific IgE detection to 
wheat is more sensitive in patients with baker’s asthma, which 
is sensitized via inhalation than in those with anaphylaxis, which 
was induced by oral ingestion. However, they were detected in 
both conditions and cannot be used for differentiating between 
the two different phenotypes of wheat allergy. These findings 
suggested that more sensitive in vitro or in vivo method is requir-
ed for differentiating two major phenotypes of wheat allergy.
 IgE reactivity has been a high degree of heterogeneity among 
patients with wheat allergy as well as within groups according 

to phenotypes (11). A major grain allergen, gliadin, is common-
ly associated with WDEIA (5), and also useful for diagnosis of 
wheat-induced anaphylaxis with high sensitivity and specificity 
(12). In the present study, high serum specific IgE to gliadin was 
significantly higher in anaphylaxis group compared to baker’s 
asthma group.
 LTPs have been identified as major allergens in many plant 
foods, mainly Rosaceae fruits, and pollens, which showed vari-
ous geographical distribution in Europe, with a high prevalence 
in the Mediterranean area, but lower prevalence in northern 
and central regions (13, 14). Wheat LTP, Tri a 14, as a major al-
lergen in baker’s asthma was supported by in vivo and in vitro 
assays. SPT and serum specific IgE to Tri a 14 was detected in 
62% and 60% of the Spanish patients with baker’s asthma (7). In 
addition, Tri a 14 was also a major allergen in wheat IgE-medi-
ated food allergy in Italian patients in which 40.9% were detect-
ed (15). However, these findings suggest that Tri a 14 could be a 
useful tool for diagnosis of wheat allergy in the limited Mediter-
ranean population. Most of the recombinant allergen prepara-
tions showed biological equivalence with the corresponding 
natural allergens, therefore they have been used for diagnosis 
and immunotherapy (10). On the other hand, the CREATE proj-
ect showed only 2 recombinant allergens of the 9 recombinant 
molecules would be suitable for international reference in which 
recombinant allergens were compared with purified natural al-
lergens for physico-chemical and immunological characteris-
tics (16). Recombinant Tri a 14 showed similar IgE-binding ca-
pacity with natural Tri a 14 confirmed by ELISA and basophil 
activation test. It had high thermal stability and resistance to 
proteolysis (7), which might induce severe symptoms as like 
other food allergens (13). In this study, the prevalence rates of 
serum-specific IgE to Tri a 14 was very low: 4.8% in group I and 

Table 1. Clinical characteristics of study subjects with wheat allergy

Parameters Group I† (n = 21) Group II‡ (n = 8) P value

Sex (M:W) 15:6 6:2 0.847
Age* (yr) 40.4 ± 13.3 39.3 ± 9.5 0.836
Atopy (%) 14/17 (82.4) 5/6 (83.3) 0.957
Serum total Ig E* (kU/L) 518.5 ± 579.0 645.8 ± 648.8 0.696
SPT to wheat (%) 5/12 (41.7) 3/4 (75.0) 0.383
Specific IgE to 
   Wheat (%) 
   Gliadin (%) 
   Tri a 14 (%) 

15/21 (71.4)
14/20 (70.0)
1/21 (4.8)

7/8 (87.5)
1/8 (12.5)
2/8 (25.0)

0.366
0.005
0.110

Tri a 14/Gliadin (range) 36.9 (5-27,750) 9,650 (105.6-111,700) < 0.001

*Data are presented as mean ± SD; †Group I, patients with wheat-related anaphy-
laxis and/or urticaria; ‡Group II, patients with wheat-related baker’s asthma. M, men; 
W, women; SPT, skin prick test.

Fig. 1. Receiver operating characteristic (ROC) curves for the ratio of serum specific 
IgE to Tri a 14 to gliadin. The area under ROC curve = 0.924. 
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25% in group II subjects both of which was lower compared to 
previous studies (7, 15). This may be due to differences in the 
study subjects or ethnic difference derived from different envi-
ronmental factors. 
 In conclusion, we report first a very low sensitization rate to 
Tri a 14 in patients of two major phenotypes of wheat allergy in 
a Korean population. The findings suggest that the ratio of se-
rum specific IgE to Tri a 14 to gliadin may be a potential candi-
date marker for predicting the phenotype of baker’s asthma with 
higher sensitivity and specificity among the patients with wheat 
related allergy. 
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