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Elucidating the a-Gal syndrome at the molecular allergen level

To the Editor,

The galactose-a-1,3-galactose (a-Gal) syndrome (AGS) is a novel
food allergy with delayed severe allergic reactions after mammalian
meat consumption, caused by IgE against the carbohydrate epitope
a-Gal present in mammalian products. We have recently character-
ized a cohort of AGS patients and demonstrated that atopy increased
the risk of anaphylactic symptoms in the respiratory system.1 This
finding prompted us to elucidate the sensitization pattern in AGS
patients in more depth, by using the multiplex ImmunoCAP Immuno
Solid-phase Allergen Chip (ISAC), and address the clinical relevance
of sensitization to individual allergen molecules.

A total of 138 patients with IgE antibodies to a-Gal (ImmunoCAP)
and a doctor's diagnosis of AGS were enrolled in the study (Table S1).
Almost half of the patients reported anaphylactic symptoms (47.8%).
Patients' sera were tested on ISAC**2. A detailed description of patient
inclusion, IgE measurements and statistics can be found in Appendix S1.

Due to therole of a-Gal in AGS, we investigated the carbohydrate
response more closely. We found that AGS patients were not more
prone to develop IgE against carbohydrate residues other than a-Gal.
IgE against a-Gal was detected in 92.8% of the patients, because of
the slightly lower sensitivity of ISAC compared to ImmunoCAP. Only

thirty-one patients (23%) were sensitized against other cross-reac-
tive carbohydrate domains, mainly glycosylated grass pollen aller-
gens (Phl p 4, 15.9% and Cyn d 1, 18.8%). This percentage is similar
to patients with inhalant allergy (23%).2

Figure 1A shows a heat map of the IgE reactivity to the most
frequently recognized allergen families. A complete heat map and an
explanatory table are available in Figure S1 and Table S2. After food
allergens, grass pollen and tree pollen were the most common aller-
gen sources (both 33%, dominated by Bet v 1 and Phl p 1), followed
by the PR-10 proteins (31%, due to cross-reactivity with Bet v 1) and
the animal dander group (27%, predominantly Fel d 1) (Table S3),
which is similar to the general Swedish population.®

The analysis on a molecular level revealed furthermore that IgE
analysis to domestic animals in AGS patients needs to be based
on allergen molecules to be able to identify primary sensitization.
We found that the majority of the AGS patients were sensitized
to cat (75%) and dog (85%) dander extracts (Figure 1B), due to the
presence of a-Gal in these allergen sources.* When the patients'
sera were analyzed for cat and dog allergen molecules, the low fre-
quency of genuine cat (Fel d 1) and dog (Can f 1 and 5) sensitization
became apparent (Figure 1B, 21.7% and 10.1%, respectively).
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Next, we investigated if sensitization to specific allergen mol- new insights into AGS that will help improve the clinical management
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ecules was associated with AGS symptoms. Anaphylactic patients of AGS patients.
showed a significantly higher frequency of IgE only against food
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FIGURE 2 Comparison of sensitization
frequencies in patients with and without
anaphylaxis. Sensitization frequencies per
protein group in AGS patients suffering
from anaphylaxis compared to patients
without anaphylaxis (A). Frequency of
anaphylaxis in lactoferrin-negative and
lactoferrin-positive patients (B). Levels of
a-Gal-specific IgE in lactoferrin-negative
and lactoferrin-positive patients (C). Data
are shown as median with interquartile
range
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