
 

 

ALK entered the US allergenic extract market in 1985 after more than 50 years of success in Europe. Since that time, ALK has grown to be one of the top 

US extract suppliers, providing consistent, quality products to numerous markets for allergy testing and treatment. Allergen cross-reactivity is a central 

focus in the allergy field that can be utilized to optimize allergy testing and treatment panels and substitutes when inventory is unavailable. This technical 

memo is intended to provide guidelines for the selection of immunotherapy extracts based on knowledge of allergen and epitope cross-reactivity. Medical 

Scientific Affairs is available to personally assist your practice and answer cross-reactivity questions as they arise. 

 

Cross-reactivity Definition 

 

The term cross-reactivity refers to 2 distinct antigens that are recognized by the same antibody and elicit the same immune response. Cross-reactivity in 

allergic reactions occurs when the proteins from 1 allergenic species produce an allergic response to a similar protein from another species.1 This 

phenomenon occurs between different types of pollens, foods, epidermals, and insect allergens and is the basis for oral allergy syndrome. In the clinical 

setting, cross-reactivity can complicate the diagnosis of specific allergies, especially in patients who frequently travel.2 Clinically, allergic cross-reactivity is 

often encountered as symptoms without prior exposure.3  

 

The similarity of the amino acid sequences and 3-dimensional structures of protein dictate cross reactivity. Allergenic species that are closely related by 

biological taxonomy have similar allergenic protein structures. Species of the same taxonomic genus and family exhibit as much as 70%-90% amino acid 

sequence homology and shared common IgE epitopes. Conversely, the greater the taxonomic distance between allergenic species, the less cross-reactive 

their proteins are, due to less conserved protein homology and lower affinity (binding) by IgE. 

  

The scientific literature supporting allergen cross reactivity is largely based 

on clinical studies and biological taxonomy. While IgE-binding inhibition 

studies have been performed to demonstrate cross-reactivity for some 

species, most evidence stems from percutaneous or serum IgE tests. Taken 

together, these reports establish general patterns for cross-reactivity: 

species within the same genus are expected to be highly cross-reactive, 

while members of the same family are likely to be moderately cross-

reactive. As species become more distantly related (by order, class, etc), 

the likelihood of protein cross-reactivity declines accordingly (Figure 1). 

For example, individual species of the birch genus, Betula, have been 

shown to be highly cross-reactive, and protein homology is strongly 

conserved among this genus.2 The Betula genus belongs to the Betulacea 

family, which also includes alders, shown to exhibit moderate cross-

reactivity with birch trees. Further, the birch (Betulacea) family is within 

the beech order Fagales, which contains oak trees, and studies suggest 

that birch and oak allergy is related with the pollen exposure driving cross-

sensitization with these allergens.4 However, it is important to note that 

other members of the Fagales order, such as species within the genus 

Betula and Juglandaceae, do not strongly cross-react. In general, extensive 

cross-reactivity among the different individual species of a genus is expected, as well as to a certain degree among members of a family. Awareness of 

these taxonomic and cross-reactive relationships among allergenic species is important to achieve appropriate dosing and enables the identification of 

appropriate allergen substitutes. 

 

Importance of Cross-reactivity 

 

Knowledge of cross-reactivity is important for 2 primary reasons for diagnosing and treating patients with immunotherapy: 

1. Not all species of allergenic material a patient is exposed to is present in the portfolios of the allergen manufacturers 

2. Awareness of similar cross-reactive proteins is necessary in order to achieve proper dosing for both safety and efficacy 

Figure 1. When pollens are substantially cross-reactive, selection of a single pollen within the 
cross-reactive genus or family might suffice. When pollen allergens are not substantially cross-
reactive (order, class, phylum), testing for and treatment with multiple locally prevalent pollens 
might be necessary.6 
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A key part of testing and treating allergies by immunotherapy is selection of the appropriate allergens for screening. Many factors are involved in choosing 

the appropriate species, such as geographical region, relevance of offending allergens, and availability/cost of the extracts. Similarity of allergens can help 

optimize panels. For reducing the number of allergens, cross-reactivity can be useful. When determining dosing strategies, the presence of cross-reactive 

allergens should be considered.  

 

Types of Cross-reactivity 

 

Major Allergen 

 

The term major allergen is given to any allergenic protein to which more than 50% of the allergen-sensitized population react.4 These protein are generally 

well conserved across species in the same genus and family. For example, the northern pasture grasses all express the major allergen Phl p 5, a cytoplasmic 

starch particle. As a consequence, these grasses are all highly cross-reactive, and often a single species from this group is sufficient to treat reactivity to 

all.5 

 

Panallergens 

 

Some allergenic proteins are conserved across a wide range of species and are referred to as panallergens. These are protein present in pollen or food that 

are genetically well conserved across a wide range of taxonomic species. The most notable panallergen is profilin, which is an actin-binding protein present 

in trees, weeds, and grasses.6 Profilin-sensitive patients often react to numerous allergens on a testing panel and can be misdiagnosed as polysensitized. 

To discriminate profilin allergy, component testing for profilin or allergy testing for Queen Palm (a pollen that contains a high concentration of profilin) is 

often utilized. Panallergens also exist in animal extracts, as albumins and lipocalins of epithelium and danders.   

 

Oral Allergy Syndrome 

 

Another notable exception to the taxonomic relationships of cross-reactivity occur in the unique food allergy known as oral allergy syndrome (OAS).7 OAS 

accounts for nearly 30% of adult oral food allergies and is thought to be caused by an IgE-driven cross-reactivity between food protein and a prior 

aeroallergen sensitization.8 In these cases, patients are often sensitized to pathogen response (PR) proteins, which are naturally occurring plant protein 

designed to respond to fungal or bacterial infection and very well conserved across plant taxonomy. One of the best examples of PR cross-reactivity is that 

of birch pollen and the foods apple, potato, and hazelnut; this cross-reactivity is attributed to the birch major allergen Bet v 1, also known as PR-10, which 

is present in all 4 species.9 

 

Formulation Considerations 

 

A key facet of allergy testing is determining relevant allergens for screening. Many factors are involved in choosing the appropriate species, including 

geographical region, prevalence of offending allergens, and availability/cost of the extracts. To best optimize an allergen-testing panel, it’s important to 

have an understanding of the cross-reactivity of allergens within it. According to the practice parameters, “When preparing mixtures of allergen ex- tracts, 

the prescribing physician must take into account the cross-reactivity of allergen extracts and the potential for allergen degradation caused by proteolytic 

enzymes.”6 Not all allergenic species in the environment are present in the product portfolios of extract manufacturers, so anticipating cross-reactive 

relationships enables the selection of appropriate allergens to maximize your panel’s relevance. Consider the necessity of including multiple cross-reactive 

species on a panel, especially when the species reside in the same taxonomic family. Often these groups of pollens can be trimmed to 1 representative 

species, which frees up space for other allergens and/or reduces the number of skin prick tests a patient receives. 

 

When prescribing immunotherapy for an allergic patient, cross-reactivity should be considered during treatment formulation. Awareness of cross-reactivity 

among species within the immunotherapy vial is necessary to achieve appropriate dosing, as adding too many allergens to a treatment vial can dilute and 

decrease overall therapeutic efficacy. On the other hand, adding too much cross-reactive allergen can lead to an adverse reaction and otherwise avoidable 

dilutions.4 It is also important to note that IgE reactivity can produce sensitization to other species to which the patient was not exposed. This concept 

should be kept in mind as allergic individuals often travel and relocate across the globe.3  

 

Taxonomic Allergen Tables 

 

Below you will find tables of the biological taxonomic organization of pollen and fungal species commonly considered to be allergen sources in North 

America. Where data are lacking for clinical cross reactivity, it is useful to associate the similarity to be strong within a genus. In general, as the taxonomic 

relationship moves to family and order, there is reduced cross-reactivity, though this varies depending on the order and class. 
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ALK Commitment 

 

ALK is committed to helping allergy specialists maintain uniformity of care for their patients. Please do not hesitate to contact Medical Scientific Affairs 

(855.782.9323, science@alk.net, or submit your scientific questions to our 24/7 online helpdesk in a support ticket at: https://alkinc.freshdesk.com) should 

you have additional questions or concerns regarding ALK products. 
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