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Background: The increase in polyallergy highlights allergen-specific
immunotherapy (AIT) as a crucial therapeutic option for these patients. It is the
only etiological treatment capable of modifying the natural course of allergic
diseases. Its use, particularly with mixtures from different allergenic sources,
varies across regions. In Spain, geographic and environmental diversity leads to
complex, heterogeneous sensitization patterns not fully addressed by
international  guidelines, reinforcing the need for context-specific
recommendations integrating current evidence and real clinical practice.
Objective: To establish general recommendations for managing polyallergic
patients undergoing AIT with mixtures of different allergenic sources in Spain.
Methodology: Eight regional meetings with 61 experts were held across Spain
using the Workmat® methodology: evidence-based exercises designed to
facilitate discussion and consistent data collection.

Results: Experts agreed that polymerized allergen extract mixtures offer several
advantages over AIT with simultaneous use of individual allergen extracts, as
they allow multiple sensitizations to be treated in a single application,
simplifying the treatment without compromising safety or efficacy while also
saving time and costs and improving treatment adherence. Furthermore, the
use of polymerized allergen extracts has improved efficacy and safety in AIT.
It is essential to perform an individualized evaluation, according to the type
of extract, the mixture, and the patient's comorbidities.

Conclusion: The increasing prevalence of polyallergy has emerged as a
growing challenge in routine clinical practice. In this context, AIT using
polymerized allergen extract mixtures, at optimal doses, tailored to individual
sensitization profiles represent a practical and effective approach for
managing polyallergy in the Spanish clinical setting.

KEYWORDS

allergen immunotherapy (AIT), immunotherapy mixtures, polyallergy, polymerized
extract, polysensitization, polysensitized
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1 Introduction

Allergic diseases represent a significant global health
concern because of their high prevalence and substantial
impact on morbidity and quality of life (QoL) (1), with an
increasing number of individuals affected by several allergic
conditions (2). Sensitization to allergens is an important
pathogenic risk factor in the development of diseases such as
allergic rhinitis (3).

A significant complexity in managing allergic disease stems
from the high prevalence of polysensitization, where most
respiratory allergy patients are sensitized to multiple allergen
sources simultaneously (4). As a result, many of these patients
may also be clinically polyallergic, exhibiting symptomatic
responses to two or more allergenic sources (5). Depending on
the population studied, the prevalence of polysensitization
ranges widely, from 27.5% to 97.4% (6), with estimates
indicating that around 70% of allergic patients attending clinics
in Spain in 2015 were polysensitized (7). For instance, the
ODISSEE study revealed that 62% of 4,227 allergic patients
assessed by 264 physicians were polysensitized (8). Moreover,
Llaguno et al. conducted a sensitization profile study including
450 allergic patients from different regions of Spain. Overall,
79% of patients showed sensitization to two or more allergenic
sources (9).

Polysensitization has been associated with increased
disease severity and higher risk of developing asthma in
patients with allergic rhinitis (5). In fact, a US study of 1,338
patients with a medical diagnosis of mild-to-moderate
asthma, showed that up to 81% of the sensitized patients
reacted to three or more allergenic sources (10). Polyallergy is
defined elsewhere as a known causal link between exposure to
and the

subsequent development of pertinent clinical symptoms of

two or more individual sensitizing allergens
allergy (5).

Allergen-specific immunotherapy (AIT) remains the only
etiological treatment option capable of modifying the natural
course of the disease in polysensitized patients with allergic
respiratory diseases, directly targeting the underlying pro-
inflammatory immune response, thereby reducing both allergic
symptoms and the need for symptomatic medication (11-17). In
addition, it has the potential to decrease sensitization to
additional allergens (18), and reduce the risk of progression
from allergic rhinitis to asthma (19-21).

Several real-world observational studies have demonstrated
the effectiveness and safety of AIT in both polysensitized and
polyallergic patients (5, 22). However, there is no agreement on
the therapeutic approach to polysensitized subjects, and the
European and US practice guidelines for AIT differ significantly
(23, 24). Most AIT prescriptions in the US include multi-
allergen mixtures with an average of eight different compounds
in the only 20% to 40% of
immunotherapies in Europe include multi-allergen formulations

same vaccine, whereas
(8, 25) A polysensitized patient is not necessarily polyallergic,
therefore numerous sensitizations may not always represent a

clinical issue, depending on the seasonal pattern of multiple
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allergen exposure (8, 25) In this context, the European Medicine
(EMA)
combination of unrelated allergenic sources and to avoid

Agency encourages allergists to minimize the
combining seasonal and perennial allergens, or allergens with
proteolytic activity, unless justified (19).

However, the applicability of this approach may be limited in
certain national contexts where allergenic exposure is especially
complex, and AIT with allergen mixtures targeting multiple
allergies simultaneously could enhance patient adherence and
quality of life (6).

In Spain, the clinical management of polyallergic patients
presents an additional challenge due to the country’s marked
geographic and environmental diversity. Regional variability in
allergen exposure—shaped by distinct climates, vegetation, and
pollution levels—gives rise to heterogeneous sensitization
profiles across the territory. In this regard, Martinez-Cafnavate
et al. described heterogeneous patterns of aeroallergen
sensitization in children across different regions of Spain,
influenced by environmental factors, climate conditions, and
urbanization levels (26). These differences can significantly affect
both

underscoring the need for tailored guidance that reflects the

clinical ~manifestations and therapeutic decisions,
Spanish setting (26).

Recent molecular mapping of allergic sensitization in Europe
further reinforces this need for region-specific guidance (27).
This high-resolution atlas of exposome- and climate-dependent
IgE reactivity demonstrated substantial regional variability across
Europe and even within Spain (27). The identification of
strongly varying molecular IgE profiles in geographically close
areas underscores the importance of adapting allergen-specific
immunotherapy prescriptions to local exposure conditions and
supports the development of tailored recommendations for the
Spanish context.

Despite the rising prevalence of polyallergic patients, the
absence of standardized and practical clinical guidelines
continues to result in significant variability in management
This

determining the indications, composition, and administration

approaches. issue is especially pronounced when
strategies for multi-allergen AIT formulations.

In this context, the REAL Project (REimagining the
management of polyALlergy through evidence-based debate)
was specifically designed to reflect these unique allergenic
exposure patterns across various regions of Spain. The project
aimed to establish expert-based recommendations for the
appropriate use of immunotherapy mixtures containing allergens
Through

structured discussions using the Workmat® methodology, 61

from different sources in polyallergic patients.
expert allergists explored current evidence and real-world
experience to reach practical recommendations.

This initiative also sought to define criteria for identifying
patients who may benefit from AIT based on different allergenic
sources and to highlight the key factors influencing prescription
decisions. By focusing on the Spanish context, the REAL Project
addresses the limitations of general European guidelines and
provides localized, practical recommendations aligned with the

realities of national clinical practice.
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2 Methods
2.1 Participants and project design

The REAL project was
methodology to explore the perspectives of allergology experts

designed with a qualitative

across Spain. The recommendations emerged from discussions
that aimed to align current scientific evidence with the practical
realities faced in daily clinical practice in order to define
recommendations in the management of polyallergic patients
using AIT based on mixtures from different allergenic sources.

The scientific committee was composed of eight expert
allergists with extensive experience in the diagnosis and
management of polyallergy. Each member represented a Spanish
region with distinct allergenic exposure patterns, ensuring that
the project reflected the country’s diverse sensitization profiles
(See Supplementary Figure S1). The regions included:

o Region 1: Catalufia and Islas Baleares

o Region 2: Castelléon and Valencia

« Region 3: Alicante and Murcia

« Region 4: Madrid, Castilla y Leén and Castilla-La Mancha
o Region 5: La Coruna (Galicia)

+ Region 6: Bilbao, La Rioja, Navarra and Cantabria

« Region 7: Malaga (Eastern Andalucia)

o Region 8: Sevilla and Huelva (Western Andalucia)

The scientific committee members led the initiative and recruited
participants for each regional meeting, with each session
moderated by the corresponding committee member. Meetings
were conducted in person and were not anonymous, allowing
open discussion among experts. The discussion materials used
in the workshops were developed by an independent health-care
consultancy with methodological expertise, ensuring sponsor
independence. The sponsor’s role was limited to funding and
logistical support.

The first meeting with the scientific committee, held in
September 2024, focused on identifying the key clinical aspects
to consider for the use of AIT based on allergen mixtures from
different allergenic sources, and focusing on how, when, and
why such treatment should be used. The main benefits and
barriers of multi-allergen immunotherapy were also discussed.
The eight regional meetings were held between November and
December 2024 following the Workmat® methodology. Each
meeting was attended by 6-9 experts and was chaired by the
scientific committee member representing the corresponding
region. After every session, a report summarizing key outcomes
and controversies was created. In January 2025, the scientific
committee met to compare regional results, assess differences
and similarities between the selected geographical areas, explore
their causes and consolidate findings. Drawing on their in-depth
understanding of the regional data, the committee members
identified general trends and validated a set of recommendations
applicable at the national level. No major discrepancies were
observed between regions; minor variations reflected local
clinical practice and the realities of managing polyallergic
patients, which are discussed in the manuscript.
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2.2 The workmat® methodology

The Workmat® methodology is a structured, evidence-based
approach designed to promote collaborative debate and the
(28-30). It was
implemented in the 8 regional meetings and enabled systematic

exchange of expert clinical perspective
and equitable data collection across groups.

During each session, experts worked in small groups to answer
targeted questions and complete related exercises displayed on
posters. The original materials used during the workshops are
included in the Supplementary Material to allow readers to
understand the structure of the exercises and the topics
addressed in each session. Likert-type scales were used for
scoring, ranging from 1 to 9, being 1 to 3 (not important/
disagreement), 4 to 6 (neutral), and 7 to 9 (important/
agreement). The percentage of experts scoring within each of
these ranges was calculated to assess the level of agreement
among experts to support the recommendation.

Each regional meeting followed a three-phase structure:

1. Presentation of evidence: The regional scientific committee
member reviewed the most relevant data.

2. Group work: Experts completed the Workmat™ exercises in small
groups, engaging in discussion to reach internal consensus.

3. Discussion and scoring: Each group presented its conclusions.
An inter-group discussion was then held to consolidate
findings and agree on a regional consensus, with scores
averaged across groups.

At the national level, the scientific committee consolidated all
regional outcomes. This process served as internal validation,
integrating perspectives across regions to produce robust
recommendations. Final analysis included means, medians,
standard deviations, and ranges based on regional scores.
Results were visually represented using bar charts, and spider
maps were generated in each region to illustrate median scores
related to AIT administration patterns. Detailed regional-level

agreement data are provided in the Supplementary Material.

3 Results
3.1 Participants profile

A total of 61 experts were invited to participate in the regional
meetings. Demographic characteristics and clinical experience of
in Table 1.
predominantly female (77.78%), working mostly in public

participants can be found Experts were
centers (84.44%), and having more than 10 years of experience
in the management of AIT (64.44%). Out of the regions
represented on the panel, region 4 (Comunidad de Madrid,
Castilla y Leén and Castilla-La Mancha) had the highest
representation (n=29; 20.00%), followed by region 6 (Bilbao, La
Rioja, Navarra and Cantabria) (n=7; 15.55%).

In general, the experts manage nearly 300 patients per month
on average (range 60-900), with 60% being polyallergic, and most

consultations were follow-up visits (58.23%) (Table 1).
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TABLE 1 Characteristics of included panelists.

Participants®/Invited (%) 4
(73.77%)

Gender, n (%)
Male 10 (77.78%)

Female 35 (22.22%)

Age (in years), mean (+SD) 47.69 (£10.06)

Professional activity, %

Public 84.44%
Private 13.33%
Publicly funded private facility 2.22%

Years of experience as an allergist, n (%)

>10 years 33 (73.33%)
5-10 years 5 (11.11%)
<5 years 7 (15.56%)

Years of experience in managing patients with AIT, n (%)

>10 years 29 (64.44%)
5-10 years 8 (17.78%)
<5 years 8 (17.78%)

Patients seen per month (n) mean (+SD) 298.11 (+151.36)

Proportion of polyallergic patients (%), mean (+SD) 59.89% (£19.98%)

Reason for consultation of polyallergic patients, %
First visit 41.77%

Follow-up/control visit 58.23%

Geographical distribution, n (%)
Cataluna and Islas Baleares

Comunidad de Madrid, Castilla y Leén and Castilla-La
Mancha

6 (13.33%)
9 (20%)
Comunidad de Valencia and Castellon 5 (11.11%)
7 (15.55%)
4 (8.89%)
4 (8.89%)
5(11.11%)
5 (11.11%)

Bilbao, La Rioja, Navarra and Cantabria
Milaga (Eastern Andalucia)

A Corufa (Galicia)

Sevilla and Huelva (Western Andalucia)

Alicante and Murcia

AIT, allergen immunotherapy; n, number of participants; SD, standard deviation.
“Number of experts who provided the requested descriptive information.

3.2 Diagnosis of polyallergy

All experts agreed that it is essential for the allergist to
establish a correct and thorough diagnostic pathway to prescribe
the most appropriate therapeutic option. The allergy diagnosis
presumes a pragmatic method, based on three essential steps:
clinical record of symptoms history, skin prick test (SPT), and
specific immunoglobulin E (sIgE) (Figures 1, 2). A detailed
medical history will always be the key starting point to
understand the patient’s background, symptoms, and allergy
triggers. Experts considered that an accurate diagnosis is affected
by other factors, such as the allergist’s experience and the
patient’s environment. SPT and sIgE are effective, accessible,
and cost-efficient tools, that are usually the first step in
diagnosis and guide the choice of subsequent complementary
tests. In this context, experts agreed that component-resolved
diagnosis is a particularly valuable tool due to its usefulness.
However, it is not always feasible, as it is not routinely used or
available in all allergy patient care centers (Figure 1). The

majority (62.5%) of experts consider component-resolved
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diagnosis useful when there is polysensitization (Figure 2). All
experts agreed that the use of component-resolved diagnosis is
not strictly required in all cases, but it can enhance diagnostic
precision and optimize AIT in polysensitized patients. On the
other hand, the experts evaluated the usefulness of nasal and/or
conjunctival provocation tests, as well as those carried out in
exposure chambers, but their availability is low due to their
demand of time and additional resources (Figures 1, 2). The
calendar of symptoms was considered very useful in the
diagnostic process by the experts in the REAL Project, but their
effectiveness depends upon their correct completion by the
patient (Figure 1).

In addition, pollen level registries were considered helpful,
although their viability depends on the availability of a robust
and reliable monitoring system. Similarly, acarological maps
could potentially support diagnosis, but their utility is currently
limited due to the lack of updated information (Figure 1).

3.3 Addressing the therapy approach with
AIT

The REAL Project provides a qualified description of the pros
and cons of selecting a particular therapy by keeping in focus the
critical guiding factors chosen by the experts and based on the
available evidence (Figure 3). When prescribing AIT in
polyallergic patients, the presence of high symptom intensity or
disease severity, as well as a clear impact on the patient’s QoL
were outlined as the most significant factors by 100% of experts,
followed by patient preferences (87.5% of agreement), the
adequate control of allergy with symptomatic treatments (87.5%
of agreement), and the duration of such symptoms (62.5% of
agreement). However, experts emphasized that neither allergy
control nor symptom duration should limit the prescription of
AT, since the duration of symptoms throughout the year is not
always correlated with disease severity, and symptom control
does not preclude vaccination if symptoms are properly
managed with medication (Figure 3). Avoiding exposure to a
particular allergen is important, but not always achievable, so it
was classified as less relevant.

Other factors that came up in the discussion were very
relevant, including: the socio-economic conditions of each
patient (habitat, profession, lifestyle), and the fact that age
should not be considered a barrier for being treated with AIT.
From the experts’ perspective, AIT should therefore not be
restricted to patients between the ages of 5 and 65 (data
not shown).

3.4 The approach to polyallergy with AIT
based on a mixture of different allergenic
sources

The experts involved in the REAL Project discussed different
topics related to the potential use of specific AIT prescriptions

frontiersin.org
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FIGURE 1
Scatter plot representing the utility and feasibility of each particular diagnostic test. Y-axis, O = not useful, and 10 = highly useful versus its feasibility in
clinical practice; X-axis; 0 = nothing feasible and 10 = highly feasible for the diagnosis of polyallergy.

Skin prick tests (SPT) are sufficient to evaluate polysensitization and prescribe AIT.
sIgE levels can help distinguish between sensitization and allergy, as well as predict
clinical response to AIT.

Before prescribing AIT to a polyallergic patient, an organ-specific provocation with all
relevant suspected allergens should be performed.

Component-resolved diagnosis is essential when there is polysensitization.

In polyallergic patients, component-resolved diagnosis improves the ability to
discriminate true sensitization from cross-reactivity compared to SPT or IgE to whole
extracts.

Component-resolved diagnosis-guided AIT prescriptions enable optimization of
immunotherapy in patients sensitized to multiple allergens.

In polyallergic patients, confirmation of sensitization to panallergens is essential to
obtain optimal results in treatment with AIT.

FIGURE 2

agreement). The results are expressed as a percentage (%).

0%

100,0%
100,0%

Degree of agreement or disagreement on the recommendations of the current evidence regarding the management of the polyallergic patient. The
degree of agreement among participants has been evaluated according to a Liked scale from 1 to 9 (1-3, disagreement; 4-6 neutral; 7-9

25% 50% 75%

100%

37,5%

13 ©4-6 m7-9

based on mixtures from different allergenic sources that are
described below.

3.4.1 Administration of AIT based on allergen
mixtures from different allergenic sources

The experts of the REAL Project generally recommended using a
mixture of allergens in a single AIT treatment instead of using
separated individual AIT extracts. Experts recommended the use of
mixtures of up to three different allergenic sources with significant

Frontiers in Allergy

impact on symptoms and QoL, maintaining therapeutic
concentrations of each allergenic source (Figure 4, Table 2).
Although mixtures of polymerized allergen extract from two
different allergenic sources are the most commonly used, the
combination of three different allergenic sources is currently
considered the recommended limit by the participating experts. In
regions such as Balearic Islands, where there is a high proportion
of polyallergic patients with symptoms caused by three allergenic

sources, mixtures of three different extracts are more frequent.

frontiersin.org


https://doi.org/10.3389/falgy.2026.1736462

Vifias et al.

10.3389/falgy.2026.1736462

Intensity of allergic disease

Severity of allergic disease

Difficulty in avoiding exposure to a specific allergen
Impact on quality of life

Symptom control with the usual treatments

Patient preferences (e.g. mode of administration, cost...)
Other comorbidities

Therapeutic adherence

Duration of the induced symptoms throughout the year
(seasonal, perennial...)

Levels of sIgE

FIGURE 3

agreement/relevant). Results are presented as percentages (%)

Relevance of each of the following items in selecting a therapeutic strategy when prescribing AIT based on mixtures from different allergenic sources
in polyallergic patients. Agreement among participants was assessed using a 9-point Likert scale (1-3, disagreement/not relevant; 4-6 neutral; 7-9

u1-3 ©4-6 m7-9

Mixtures from different allergenic sources should be prescribed only for patients in
whom two or three allergens significantly clinical impact and QoL

In mixtures of different allergenic sources, it is recommended to use a maximum of
three different allergen sources in the same extract.

Immunotherapy with more than three allergenic sources should only be considered in
cases where all allergens clearly cause symptoms.

Immunotherapy with several allergenic sources should preferably be administered with
individual extracts simultaneously.

In the mixture of different allergenic sources, the dose of each administered extract
should not be less than that required to obtain an optimal therapeutic effect

In the mixture of different allergenic sources, the dose of each allergen should be
adjusted proportionally to the number of allergens
to reduce the risk of side effects

Mixing different allergenic sources should be done by adjusting the concentration of
each allergen in the vial based on the slgE levels for each allergen.

FIGURE 4

0%

Administration of specific AIT based on mixtures from different allergenic sources in polyallergic patients. Participants expressed their level of
agreement with the statements shown above. The degree of agreement among participants has been evaluated according to a Likert scale from
1to 9 (1-3, disagreement; 4—-6 neutral; 7-9 agreement). The results are expressed as a percentage (%).

25% 50% 75% 100%

R

1 1250 IS

#1-3 ©4-6 m7-9

However, 37.5% of the experts agreed to mix more than three
allergens when these were considered undeniable causes of the
patient’s allergic symptoms, using polymerized extracts, provided
that the mixtures were undiluted and expected to achieve the
desired therapeutic effect, although such undiluted polymerized
combinations are not currently available in clinical practice.

For 100% of the experts, the appropriate dose of each
allergenic source in a mixture must be at its optimal
concentration, which means that it must never be lower than
that required to have the expected therapeutic effect. The

Frontiers in Allergy
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concentration of each allergen should not be adjusted or diluted
according to the levels of sIgE (Figure 4, Table 2).

3.4.2 Criteria for the selection of AIT mixtures
Except for patient preferences, all experts believed that all the
assessed criteria were relevant for choosing the different allergenic
sources mixture (Table 3). A constant stability of the extract that
can guarantee its activity over time, separately and in mixtures,
as well as the use of polymerized extracts, proved to be essential
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TABLE 2 Selection of AIT based on mixtures of extracts from different allergenic sources and administration schedules in polyallergic patients.

Rational
The most common mixtures are generally based on 2 or 3 allergenic sources. The scientific
evidence published to date (1) and clinical experience support the prescription of mixtures of
up to 3 different allergenic sources, considering the clinical relevance of the allergenic sources
in each patient.

Question

Maximum number of

Response
2 or 3 allergens from different allergenic

allergens to be mixed sources to mix

It is not excluded that, given the evolving needs of patients with polyallergy and the
continuous progress in the development of new products, this recommendation may change
in the future.

Type of extract Polymerized extracts Due to their stability and safety profiles, these are the type of extract recommended in AIT
based on mixtures. In addition, this type of extract allows the mixing of different allergenic

sources at high concentrations.

Administration route Subcutaneous Immunotherapy (SCIT) Subcutaneous administration is preferred mainly because of the extensive scientific evidence

and clinical experience, in addition to other aspects such as availability, therapeutic adherence,

and price.

Administration schedule Perennial

Based on clinical experience, proven efficacy, and the higher frequency of perennial allergens,
the perennial administration schedule is the most commonly used.

Extract concentration Proportional mixing according to the

sIgE levels do not correlate with the patient’s clinical condition.

number of extracts in the mixture

The mixture proportions should be adjusted according to the number of allergenic sources
and not the levels of sIgE

TABLE 3 Relevant criteria for the selection of AIT mixtures from different
allergenic sources.

Criterium Score | Score | Score
1-3 4-6 7-9
Extract stability 0% 0% 100%
Polymerized extracts that allow the 0% 0% 100%
preparation of stable and safe mixtures
Proven efficacy 0% 0% 100%
Safety 0% 0% 100%
Appropriate mixture/formulation (avoid 0% 0% 100%
mixtures with proteolytic activity)
Quantification of major allergens 0% 25% 75%
Patient preferences 12.5% 50% 37.5%

The degree of agreement among participants has been evaluated according to a Likert scale
from 1 to 9 (1-3, not relevant; 4-6 neutral; 7-9 relevant). The results are expressed as a
percentage (%).

(100% of agreement) for the final formulation of stable and
safe mixtures.

Likewise, the use of extracts with published scientific evidence
on their efficacy and safety is highly recommended. Most experts
(75%) valued the importance of quantifying at least a major
allergen prior to modifying the extract (Table 3). Additional
factors that should be taken into account according to the panel
of experts were the number of allergenic sources (no more than
three), the previous experience with these mixtures, the
cost of the treatment, and the patient’s geographical area (data
not shown).

3.4.3 Selection and administration routes and
schedules for AIT based on mixtures of different
allergenic sources

In AIT based on mixtures of different allergenic sources, the
participating experts of the REAL Project were asked to select
the most common recommended formulation for treating the
polyallergic patient and the rationale for their decision The
responses to this exercise are described in Table 2. For the
purpose of this exercise, the mixture of D. pteronyssinus/D.
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farinae and the most common grasses was considered a two-
component mixture. The current recommendation according to
experts’ opinion is to limit the mixture to a maximum of 3
allergenic sources in therapeutic doses, considering the clinical
relevance of the allergens in each patient. This recommendation
is based on the scientific evidence published to date (1) and
their clinical experience. However, with the evolution of
treatments and a better understanding of patient needs, the
possibility of formulating mixtures with a greater number of
allergens could be evaluated. The polymerized extracts were
chosen by the experts for their stability and safety profile, which
allows mixing different allergenic sources at high concentrations.

The preferred route of administration for the participating
allergists in AIT was the subcutaneous route (Table 2). The
panel explained that extensive scientific evidence and clinical
experience, in addition to other aspects such as availability,
therapeutic adherence, and treatment cost, were proposed to be
the rationale for choosing this route of administration.

The most used administration schedule was the perennial
(Table 2). The most important considerations for the perennial
regimen were scientific evidence, the wide clinical experience
available, and the relatively higher frequency of perennial
allergens compared with seasonal allergens identified in routine
clinical practice.

Experts concluded that the levels of sIgE were not useful to
determine the concentration of the allergens in the mixture.
This should then be done proportionally to the number of
extracts to be included in the mixture.

Figure 5 represents a spider map, showing the median scores
given by the experts in the discussion related to four topics (11
possible answers) about the administration routes and schedules
of AIT based on different allergenic sources. A color code was
used to distinguish preferences regarding the AIT formulation:
single native extract or mixtures of polymerized allergens.
Despite the availability of native extract mixtures, experts do not
recommend using AIT with a mixture of native extracts. Thus,
experts consider using polymerized extracts for AIT mixtures, as
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e 2 o
6 AIT build-up dosing A. Standard
5 phase B. Cluster
C. Rush/ultrarush
AIT schedule D. Perennial
E. Pre-seasonal
F. Pre-/co-seasonal
Center of G. Hospital or specialised
administration consultation center
H. Primary care center
I. Home
Route of J. SCIT
administration K. SLIT
=@ Single native extracts* ——@—=Mixtures of polymerized extracts
FIGURE 5
Spider maps of the scores (median values) given by participants to the different variables that can influence the administration patterns of specific
allergen immunotherapy based on mixtures from different allergenic sources in polyallergic patients. AIT, allergen immunotherapy. *Despite the
availability of native extract mixtures, experts do not recommend the use of AIT based on mixtures of different allergenic sources with
native extracts. Therefore, the spider map was completed based on the recommended use of AIT with single native extracts and modified extracts.

they offer greater stability, efficacy, and safety. The spider map was
completed according to the recommended use of AIT with single
native extracts and mixtures of polymerized allergens. The rush
dosing schedule is the most frequently used for the initiation
phase, allowing the maintenance dose to be reached more quickly
without involving a greater number of adverse reactions.
Additionally, perennial schedules are the most commonly used to
ensure a continuous and effective treatment, as in some
with
schedules can be also considered. Experts prefer the subcutaneous

circumstances specific allergens the pre/co-seasonal
route over the sublingual one for administering the available
mixtures, whether with native or polymerized extracts. In all
meetings, a clear distinction was made between the place of
administration for the initiation and maintenance phases of
treatment. Initiation doses were generally administered in a
hospital setting, while maintenance doses, regardless of whether
they involved new vials, were typically administered at primary

care centers in the case of subcutaneous immunotherapy (Figure 5).

3.4.4 Criteria for assessing the response to
treatment

The entire panel concurred (Figure 6) that the improvement of
symptoms (nasal, conjunctival, and/or bronchial), the decrease of
symptomatic medication used to control acute phase symptoms,
and the improvement in the patient’s self-reported QoL are the
most important factors to consider when assessing the response
to AIT. However, there is no need to repeat skin tests or sIgE,
since this value does not always correlate with clinical symptoms.
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Other factors described by the participating experts included:
improvement in respiratory function, decrease in polyallergy-
related work/school absenteeism, improvement in the overall
therapeutic adherence, and the

comorbidities, improved

combined symptom and medication score (cSMS).

3.4.5 Most frequently suggested formulations for
mixtures based on different allergenic sources
Finally, experts of the REAL Project discussed the most
commonly used mixtures or formulations in AIT in Spain. All
formulations with mixtures from different allergenic sources
were recommended if they were based on polymerized extracts,
as they allow greater stability of the allergens, improving the
safety and efficacy of the treatment. Furthermore, these mixtures
are recommended in regions with multiple prevalent allergens,
as they allow faster administration, improve adherence, and
reduce treatment costs while maintaining safety. The choice of
the most recommended mixtures depends on clinical experience
and the specific need to mix certain allergens according to the
different sensitization profiles of polyallergic patients. However,
limited with
geographical areas may influence their use among experts.

experience some combinations in certain

4 Discussion

Although AIT with polymerized allergen extract mixtures of
different allergenic sources is commonly used in clinical practice
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Symptom improvement (nasal and/or conjunctival)
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Improvement in the combined symptom and medication
score (cSMS)

Improved patient-reported quality of life

Negative skin tests

Reduction of specific IgE

FIGURE 6

expressed as a percentage (%)

Degree of relevance of each of the following outcomes for the evaluation of the response to allergen immunotherapy. The degree of agreement
among participants has been evaluated according to a Likert scale from 1 to 9 (1-3, not relevant; 4—6, neutral; 7-9, relevant). The results are

25% 50% 75% 100%

in Spain, there is currently a lack of consensus or published
guidelines on how to manage polyallergic patients using this
approach. In this context, allergists seek a widely approved and
conclusive management strategy for the optimization of
AIT prescription.

This is particularly relevant in Spain, where geographic and
environmental diversity leads to complex sensitization profiles.
As described by Martinez-Cafiavate et al,, different regions of
Spain  present heterogeneous patterns of aeroallergen
sensitization, influenced by environmental factors, climate
conditions, and urbanization levels (26). Furthermore, recent
mapping (27),

across regarding IgE

molecular studies strong found regional

differences Europe sensitizations to
respiratory allergens which can be attributed to the climate in
certain areas. These region-specific patterns complicate the
interpretation of sensitization profiles and add an additional
layer of complexity to clinical decision-making, making the
management of polyallergic patients especially challenging.

In response to this need, the REAL Project was designed as a
pioneering initiative to establish practical, evidence-based
recommendations for the use of AIT with mixtures from different
allergenic sources in Spain, based on the opinion of expert
allergists. It should be noted that the selection criteria of the
participating allergists ensure that panelists have demonstrated
expertise and knowledge to assess the scope of the project, with
most of them having more than 10 years of experience in
managing AIT for polyallergic patients and an average of 180
polyallergic patients per month. The diverse distribution across
different types of healthcare settings and regions across Spain
further reinforces the applicability of the results.

The Workmat® methodology employed in the present study
has encouraged debate among experts, who were able to share
their professional experience and the differential approach

strategies to polyallergy across the 8 regions participating in the
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project. Following these discussions, the degree of agreement
and relevance observed in the results of this study has revealed
that we are facing three significant challenges: (i) polyallergy has
increased progressively making the use of AIT with mixtures
based on different allergenic sources an increasingly necessary
and effective option; (ii) the known benefits of using mixtures
vs. individual extracts; and (iii) the efficacy and safety of this
type of mixtures.

4.1 Map of allergen sensitization and
diagnosis of polyallergic patients

Polysensitization is an immunological event that is relevant
from an epidemiological and clinical point of view (31) and is
typically more common than monosensitization in general
population surveys conducted worldwide using standard panels
of allergens (32-35). Unsurprisingly, polysensitization accounts
for 60%-80% of patients who consult an allergist (34, 36, 37). In
2022, a study conducted in Spain obtained a map of
sensitization to allergenic sources based on clinical history,
allergic symptoms, and SPT results. This study demonstrated
that 79% of allergic patients from different regions of Spain
showed sensitization to two or more allergenic sources (9).

Participants of the REAL Project highlighted that among
patients with allergic symptoms, an increasing number of
subjects are polysensitised and most importantly polyallergic.
The severity of symptoms and the prevalence of asthma are also
rising (31, 38). The burden of allergic symptoms is therefore
increasing, with a negative impact on patients’ overall health
(39). Because of this growing trend of polyallergy, panelists
emphasize the relevance of meeting patients’ needs, which
involves having an accurate identification of their sensitization
profile and a proper diagnosis.
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Importantly, Spain presents a unique and particularly complex
allergenic landscape. Unlike other countries where a small number
of allergenic sources may predominate, Spanish patients are
frequently exposed to a wide range of allergens due to
geographic, climatic, and environmental diversity (26, 27). This
results in regional differences in the prevalence and intensity of
This
exposome scenario makes the diagnostic process especially

sensitization patterns. complexity of the allergenic
challenging and highlights the need for tailored strategies
adapted to local sensitization profiles.

Given this context, the panelists emphasized the importance of
accurately identifying each patient’s sensitization profile and
establishing a proper diagnosis. When sensitization to two or
more allergens is present, it is important to identify the
allergenic source(s) with the greatest impact on QoL. The
allergists’ main responsibility is to determine which sensitizing
allergens are relevant concerning the clinical symptoms of the
allergy. A detailed clinical history alone is still often sufficient
for an etiological diagnosis, being frequently enough to identify
the clinically relevant allergen or allergens responsible for the
allergic respiratory disease. As an example, it has been reported
that the clinical history alone had a predictive value of 82%-
85% for seasonal allergens and at least 77% for perennial
allergens, but when both sIgE and SPT are available these values
may increase to 97%-99% (40).

In the present study, participant allergists agree that an
adequate diagnosis requires correlating clinical findings with
SPT and/or sIgE quantification, with component-resolved
diagnosis recommended to distinguish genuine sensitizations
from cross-reactivity in polysensitized patients. According to
what has been published, panelists outline the limited value of
SPT in recognizing some relevant allergens (41). However, SPT
is commonly used in daily clinical practice because of its
simplicity, sensitivity and positive predictive value in quickly
identifying IgE sensitization to inhalant allergens (42).

The first step to properly approach polysensitization involves
differentiating between genuine or primary sensitization and
cross-sensitization. Component-resolved diagnosis may help
allergists to identify clinically relevant allergens and distinguish
genuine polysensitization (“co-sensitization”) from
polysensitization due to cross-reactivity (“cross-sensitization”).
Accurate identification of the allergens responsible for
sensitization may help allergists develop personalized etiological
AIT treatments (43, 44).

Following the identification of the most clinically relevant
allergens based on clinical history and the complementary test
of choice (SPT, sIgE, component-resolved diagnosis), the next
decision will be how to treat a polyallergic patient. AIT is a
recognized effective therapy for respiratory allergy with a unique
potential ability to modify the natural course of the disease and
induce long-term clinical benefits, that can persist for years after
discontinuation of treatment (45). It is necessary then to know
which factors may influence the choice of treatment. The
allergist evaluates the clinical history based on the presence,
severity, and duration of seasonal and/or perennial symptoms

and their impact on Quality of Life (QoL). The causal
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relationship between the most troublesome clinical symptoms
and the relevant allergens appears to be a key factor to the
experts. Consistent with this, a previous Spanish Delphi
consensus on the diagnosis and treatment of polyallergy—with
the participation of 62 allergists— stated that AIT prescriptions
should be based on scientific evidence and only given if relevant
allergens have been identified that correspond to symptom

severity (1).

4.2 The benefits of using mixtures vs.
individual extracts in polyallergy

Based on previously published experiences (16, 17, 46), this
project shows that allergen mixtures based on different
allergenic sources are a valid alternative when two or more
allergens that may or may not overlap in time, have a
comparable and substantial impact on the patient’s symptoms
and QoL. Furthermore, these allergen mixtures, especially those
at undiluted concentrations, offer several advantages over AIT
with
treatment of multiple clinically relevant sensitizations in a single

simultaneous individual extracts, as they allow the
application, simplifying the treatment without compromising its
efficacy and saving both time and costs.

Allergists in the US believe that addressing as many
sensitizations or allergies in a patient as possible offers
significant clinical benefits (46). More recently, a survey was
conducted online with allergy-practicing clinicians in 19
countries worldwide in 2016. A total of 1,029 eligible clinicians
prescribing AIT provided information on their approach to AIT,
including managing polyallergic patients; 98% of the responders
reported the treatment of polyallergic patients. In this regard,
detected: 58%
polyallergic patients received AIT treatment for a single allergen,

country-specific differences were of those
while 42% were prescribed AIT with multiple allergens,
including either mixture (24%) or single allergen AIT (18%)
(22). These findings underscore the importance of maintaining a
patient-centered approach in AIT preparations, in alignment
with regulatory authority recommendations. It is essential that
AIT products meet high-quality standards and are supported by
evidence of efficacy and safety. Based on our discussions, 100%
of the participants agreed to use up to three distinct allergens in
a single extract when dealing with mixtures of different
allergenic sources; and, if possible, choose to use mixtures in a
single vaccine over several individual extracts.

In this regard, prescriptions of AIT with three or more
different allergenic sources are rare in European countries other
than Spain (47). In observational surveys in France, only 1.1%
of AIT prescriptions contained three or more allergenic sources
(48). The recommendation when using mixed AIT formulations
is maintained at a maximum of three different allergenic
sources, but it may change in the future due to the increase in
the prevalence of polyallergy and the development of
new treatments.

Nonetheless, when treating polyallergy there is a trend in some

European countries towards prescribing AIT with a single allergen
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or with several allergens, but separately. The appropriate dose of
each allergen in a mixture based on different allergenic sources
should be at a therapeutic concentration to prevent the dilution
of each allergen extract below the therapeutic dose. This
approach aligns with the principles of the EMA, which
emphasizes the use of the minimum number of allergens in
mixtures with justified proportions of individual allergens (49).
This restriction might be explained based on several premises.
In addition to the aforementioned dilutional effect, there is a
possibility of degradation due to the enzymatic activity of some
extracts, and the difficulty in demonstrating the efficacy of many
allergens (49, 50). Additionally, it was advised to minimize the
number of allergens in the mixture according to the patient’s
polyallergic profile and the use of extracts with proven scientific
evidence of their efficacy and safety.

In this context, the use of polymerized allergen extracts in the
treatment of polyallergic patients is emerging as a promising
therapeutic strategy, overcoming the limitations traditionally
stated by the EMA with respect to the mixture of allergens.
Polymerization of extracts significantly reduces the binding
capacity of specific IgE to allergens (antigenicity) without
altering the ability to induce an adequate immune response
(immunogenicity) (4, 51, 52). This allows the concentration of
allergens to be increased without increasing the risk of adverse
reactions (1, 51). In addition, this process inactivates the
enzymatic activity of the extracts, which makes it possible to
combine allergens from different sources, even those with high
enzymatic activity that, under normal conditions, would be
incompatible. In summary, polymerized extracts allow the
simultaneous administration of multiple allergens at optimal
concentrations within a single formulation, eliminating the need
for dilution (49, 53).

Published investigations of real-world data coming from
almost 3,000 children and adolescents with rhinoconjunctivitis
with/or without asthma suggest that AIT with mixtures of
depigmented and polymerized extracts is efficacious and well
tolerated (50).

This is particularly relevant in polyallergic patients, where the
use of stable and standardized mixtures is crucial to maintain the
effectiveness of the treatment over time and to avoid loss of
potency due to extract incompatibility. Therefore, to provide
optimal treatment, the panel of allergists recommended using
polymerized  allergen  extracts—such  as  depigmented
polymerized extracts—that have a very reduced proteolytic
activity, avoiding allergen mixtures that may interact (53).

The route of administration of AIT should be customized for
each patient using a patient-oriented approach (16). When
deciding between the sublingual immunotherapy (SLIT) or the
subcutaneous immunotherapy (SCIT) routes, there are many
factors to consider, such as availability, treatment cost,
adherence, clinical experience, and scientific evidence (54). All
these factors have made SCIT the preferred route for our
experts. Overall, numerous studies provide evidence supporting
the effectiveness of SCIT in the management of allergic rhinitis
with or without asthma. These studies have primarily focused

on the relief of allergic symptoms and the enhancement of QoL,
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the decrease in exacerbations and improvement in lung
function; and reducing the use of medications for symptomatic
(54-57).
demonstrated the short and long-term efficacy of SLIT in

treatment Similarly, —numerous studies have
allergic rhinitis with or without asthma in both adult and
pediatric patients (54, 58, 59), but this was not the best-
considered route of administration in terms of adherence, where
the experts were clearly in favor of SCIT.

The administration of AIT, including that with different
allergenic sources, involves a two-phase scheme: an initiation
phase using one of three protocols (i.e., standard, cluster, or
rush); and a maintenance phase following a perennial, pre-
seasonal, or pre/co-seasonal schedule. This study supports the
use of polymerized extracts initially administered in a rush
build-up dosing phase, which allows the maintenance dose to be
reached more quickly without involving a greater number of
adverse reactions (60), followed by a perennial maintenance
schedule, which is the most commonly used to ensure

continuous and effective treatment.

4.3 Efficacy and safety of immunotherapy
based on mixtures of different allergenic
sources

The use of polymerized allergen extracts has improved both
the efficacy and safety of AIT in polyallergic patients; therefore,
it is essential to conduct more individualized evaluations of the
response to treatments, considering the type of extract and
the mixtures.

The most relevant features to assess the response to AIT are
the improvement of either nasal, conjunctival, and/or bronchial
symptoms, the reduction in the amount of medication, and the
enhancement of the patient’s self-reported QoL. Prior studies
indicate that physicians can prescribe mixed multi-allergen
immunotherapy with confidence in polysensitized and
polyallergic patients by focusing on clinical/QoL relevance and
safety (5). Pfaar et al. conducted a 2-year multicenter, double-
blind, placebo-controlled trial of SCIT with mixed depigmented
and polymerized birch and grass pollen extract in 285 patients
with allergic rhinoconjunctivitis who experienced symptoms
during both birch and grass pollen seasons (61). Compared to
placebo, SCIT resulted in a significant 19.4% reduction in the
cSMS, with a good safety profile. An observational, retrospective,
multicentric study of 40 pediatric patients with rhinitis/
rhinoconjunctivitis, with or without controlled asthma, showed
that an undiluted mixture of depigmented and polymerized
grass/olive (Olea europaea) allergens was effective in both
perennial and pre/co-seasonal schedules, and therefore suitable
for polyallergic patients (17). In this report, the response of AIT
revealed a significant improvement in symptoms, QoL, and
global perception of the disease, whereas safety profiles were
good and similar in both schedules.

It is known that as the number of patient sensitizations
increases, the severity of associated respiratory diseases escalates
(37). Single multiallergen AIT must demonstrate effectiveness
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while upholding a solid safety profile; in contrast, multiple
monoallergen immunotherapy can be associated with poor
treatment adherence and high costs. Another retrospective
observational study investigated the effect of using a 2-pollen
single undiluted multiallergen SCIT (duration, 1.8 years) in
97 patients (median age 32 years) in routine clinical practice
in Spain (62). SCIT treatment, including combinations of
with  Olea
Cupressus arizonica, Platanus acerifolia, or Salsola kali or

Grass-mix europaea, Parietaria judaicaspp,
Olea europaea with Parietaria judaica, Cupressus arizonica or
Salsola kali, was effective and safe in both children and
adults. This was a well-tolerated dosing scheme, with little
systemic reactions (6 out of 97 cases), none of which led to
treatment discontinuation, showing that it is a suitable option
for the treatment of polyallergic patients.

AIT has therefore proven to be safe, although some factors
the the

Furthermore, the administration site may affect tolerability (57,

are dependent on patients and/or extracts.
63). SLIT has shown less incidence of systemic reactions than
SCIT: the incidence of SLIT systemic reactions is 0.0045% (64).
The most common reactions are local and usually appear in
the first days of treatment. The rate of systemic reactions in
SCIT is between 0.1% and 1.56% per administration, and they
usually occur within the first 30 min after application. The
frequency of anaphylactic reactions in rush or ultrarush
schedules without prior medication, as well as delays in the
administration of SLIT, are risk factors for systemic reactions
during the initiation phase (57).

Notably, the participating allergists consider that all
formulations appear to be recommendable if they are stable,
safe, and effective, including allergens that impact the QoL
and symptoms, and do not have proteolytic activity. Only the
lack of experience relative to a particular AIT mixture in a
certain geographic region may condition to recommend its
use to treat polyallergy. The provided combinations were
deemed advisable for various reasons: (i) these common
allergens are usually responsible for the symptoms observed
in each particular geographical area; (ii) the use of these
allergen mixtures in AIT makes it possible to provide a less
expensive therapy, facilitating the prescribing process and
enhancing treatment adherence; and (iii) these mixtures were
highly believed to be safe for the patient.

In this context, it is important to note that certain allergenic
sources, although not highly prevalent in other European countries,
are frequently involved in the development of allergic symptoms in
Spain—either nationally (e.g., Olea europaea, Parietaria judaica) or
in specific regions (e.g., Salsola kali, Cupressus arizonica) (65, 66).
These complex and region-specific sensitizations patterns are often
managed through mixed allergen formulations, as long as they are
stable and meet safety standards. Therefore, stability data on
allergen mixtures is particularly relevant when considering the use
of individualized combinations adapted to the sensitization profiles
observed in different Spanish regions.

Although the

establishing

absence of provocation data precludes

causal relationships or definitive therapeutic

hierarchies, the collective experience of the experts provides a
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pragmatic and contextually valid framework for guiding clinical
decision-making in the Spanish setting.

In this study, we gathered expert input on the use of such
mixtures in polyallergic patients, providing practical guidance
for their application. The recommendations derived from this
project are based on expert judgement and real-world clinical
practice rather than on data from provocation tests or other
controlled experimental assessments.

While qualitative, non-randomized methods have inherent
limitations, including potential selection bias and unequal
regional representation, the consistency of expert opinions
across Spain supports the validity of the findings. These
recommendations reflect the Spanish clinical context, shaped
by geographic and environmental diversity, regulatory
frameworks, and the widespread use of polymerized extracts.
Although direct extrapolation to other countries may be
limited, the structured Workmat® methodology and the
expert reasoning behind these recommendations may offer
relevant insights for regions that face similarly complex
polysensitization patterns, supporting the

evidence with routine clinical practice.

integration of

5 Conclusions

In summary, our findings highlight the need to consider
AIT based on mixtures of polymerized extracts from different
allergenic sources, whenever multiple sensitizations have been
demonstrated to be clinically relevant in polyallergic patients.
This therapeutic strategy becomes particularly important
when polysensitization has a significant impact on the
Qol,
personalized approach to treatment.

patient’s allowing a more comprehensive and

The selection of these mixtures should be based on criteria of
stability, efficacy, and safety with a crucial emphasis on the use of
polymerized extracts. Mixtures of allergens from different
allergenic sources should be limited to a maximum of three
with a relevant clinical impact. The scheme of choice for AIT
recommended by the experts is a rush build-up phase and the
perennial schedule; it is essential to ensure that each extract is
included in the therapeutic dose, considering the total number
of extracts in the mixture, to achieve an effective therapeutic
response. The degree of response to the treatment should be
the
the reduction in the use of medication, and the positive impact
on QolL.

Although mixtures with polymerized extracts are generally

evaluated according to improvement of symptoms,

recommended, the lack of experience with certain combinations
in different regions may influence their use.

Ultimately, the REAL Project recommendations not only
support a more effective management of polyallergic patients
but also highlight the urgent need to adapt European guidelines
to reflect the practical challenges and allergenic diversity
encountered in real-world clinical settings, particularly in
countries with complex and diverse polysensitization patterns
like Spain.

frontiersin.org


https://doi.org/10.3389/falgy.2026.1736462

Vifias et al.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

Ethical approval was not required for the studies involving
humans in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

MV: Data curation, Methodology,

Validation, Supervision, Writing - review & editing, Writing -

Conceptualization,

original draft. VB: Validation, Data curation, Methodology,
draft,
editing,

review &

Writing editing, Writing
DE-Q: Writing

Writing

original
review &

draft, Data curation,
administration. FG: Writing
original draft, Supervision, Writing - review & editing, Data

Conceptualization.
Methodology,
Conceptualization,

original

Project

curation, Conceptualization, Validation, Methodology. TJ-R:
Methodology, Conceptualization, Writing - review & editing,
Writing - original draft, Data curation, Validation. MR:
Methodology,
Writing - review & editing, Data curation, Validation. JV-C:

Conceptualization, Writing - original draft,

Writing - original draft, Data curation, Writing - review &
Validation, Methodology. JC-H:
Validation, Conceptualization, Methodology, Writing - review &

editing, Conceptualization,

editing, Data curation, Writing - original draft, Supervision.

Funding

The author(s) declared that financial support was received for
this work and/or its publication. This project was sponsored by
LETI Pharma, which provided the necessary financial support
for its development. The fees for medical editing and analysis
were supported by LETI Pharma with the scientific writing
support provided by Adelphi Targis through the methodologic
expertise of Gloria Gonzalez, Cristina Calle and Sara Garcia.
LETI Pharma had no role in the selection of experts, study
design, data collection, data interpretation, or manuscript
writing, and the content and conclusions of this work reflect the
independent judgment of the authors and participating experts.

Acknowledgments

We would like to sincerely thank all the participants of the
regional meetings their
collaboration. Our gratitude goes to Marta Alvarifio Martin,
Robledo Avila Castellano, José Barbarroja Escudero, Sara
Bautista Villanueva, Miriam Auxiliadora Bermudez Bejarano,
Eugenia Margarita Campos Romero, Clara Carballas Vazquez,

for valuable contributions and

Frontiers in Allergy

13

10.3389/falgy.2026.1736462

Gian Marco Chiarella Privette, Sendy Chugo Gordillo, Nathalie
Depreux Nifno, Juan Diaz Ruiz, Lourdes Fernandez Delgado,
Salvador Ferndndez Meléndez, Laia Ferré Ybarz, Consolacion de
Frutos Moreno, Blanca Garcia Figueroa, Adoraciéon Garcia
Claros, José Luis Garcia Abujeta, Vanesa Garcia Paz, Idoia
Gonzalez Mahave, David Gonzalez de Olano, Elisa Haroun Diaz,
Lys Herrdez Herrera, Belén Hinojosa Jara, Irene Iglesias
Sédnchez, Juan Lifiana Santafé, Gustavo Ldépez Araujo, Raquel
Lopez Rodriguez, Cristina Lopez Ruiz, Virginia de Luque
Pifiana, Antonio Maravi San Martin, Maria Dolores de las
Marinas, Jaume Marti Garrido, Gemma Mencia Sanchez, José
Meseguer Arce, Eva Morchon Miguel, Candelaria Muifioz
Roman, Paula Ollo Morales, Maria Ortega Camarero, Paola
Elvira Palao Ocharan, Sabrina Pelizzo, Olinda Pérez Quintero,
Estefania Quilez Les, Marta Reguero Capilla, Teresa Rubio
Foncoberta, Javier Sanchez de Vicente, Soledad Séanchez
Sanchez, Inmaculada Sénchez-Guerrero, Ana Valls Sanchez,
Irene Vidal Orive, and Maria Trujillo Trujillo. Their insights
and dedication have been essential to the success of this work.

Conflict of interest

MV received remuneration for scientific advisory in the REAL
Project from LETI Pharma and has also received honoraria as a
speaker from Astra-Zeneca, GSK and Sanofi. VB participated as
a scientific advisor for the REAL Project, which was sponsored by
LETI Pharma and has received remuneration for this role and has
received financial compensation for various professional activities
from the following companies: Astra-Zeneca, Chiesi, Menarini,
Stallergenes, LETI Pharma, Allergy Therapeutics, Diater and
Allergopharma. FG received remuneration for scientific advisory in
the REAL Project from LETI Pharma and has also received
honoraria as a speaker from Astra-Zeneca and GSK. TJ-R has
received payments from LETI Pharma for scientific presentations
and advisory services and has received financial compensation for
various professional activities from the following companies: Astra-
Zeneca, GSK, Inmunotek, Allergy Therapeutics, Hal Allergy,
Allergopharma and Diater. MR participated as a scientific advisor
for the REAL Project, which was sponsored by LETI Pharma, and
received remuneration for this role. JV-C has received financial
compensation for various professional activities from the following
companies: Sanofi, Regeneron, Astra-Zeneca, GSK, Novartis,
Chiesi, Menarini, ALK-Abell6, Stallergenes, LETI Pharma, Allergy
Therapeutics, Hal, Diater, Roxall, Allergopharma, Bial, Gebro. JC-
H received remuneration for scientific advisory in the REAL
Project from LETI Pharma and has also received honoraria as a
speaker from MADx, Thermo Fisher Scientific, Allergopharma,
ALK-Abello, Allergy Therapeutics, HAL Allergy, Inmunotek, LETI
Pharma, Roxall, Stallergenes Greer.

The remaining author(s) declared that this work was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

frontiersin.org


https://doi.org/10.3389/falgy.2026.1736462

Vifias et al.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Vidal C, Enrique E, Gonzalo A, Moreno C, Tabar AL Diagnosis and allergen
immunotherapy treatment of polysensitised patients with respiratory allergy in
Spain: an Allergists’ Consensus. Clin Transl Allergy. (2014) 4:36. doi: 10.1186/2045-
7022-4-36

2. Yang Y, Li W, Zhu R. Allergen immunotherapy in China. Front Allergy. (2024)
4:1324844. doi: 10.3389/falgy.2023.1324844

3. Lipiec A, Sybilski A, Komorowski J, Furmanczyk K, Namystowski A, Zielinski W,
et al. Sensitisation to airborne allergens as a risk factor for allergic rhinitis and asthma
in the Polish population. Postepy Dermatol Alergol. (2020) 37(5):751-9. doi: 10.5114/
ada.2019.84231

4. Calzada D, Parody N, Beitia J, Dominguez-Ortega J, Gonzalez-de-Olano D,
Renshaw-Calderon A, et al. Immunological parameters for assessing the in vitro
safety and efficacy of allergoid mixtures for immunotherapy. J Investig Allergol Clin
Immunol. (2025) 35(6):441-51. doi: 10.18176/jiaci.1061

5. Demoly P, Passalacqua G, Pfaar O, Sastre J, Wahn U. Management of the
polyallergic patient with allergy immunotherapy: a practice-based approach. Allergy
Asthma Clin Immunol. (2016) 12(1):2. doi: 10.1186/s13223-015-0109-6

6. Tudela JI, Soria I, Abel-Fernandez E, Cantillo JF, Fernandez-Caldas E, Subiza JL,
et al. Polymerised mite allergoids with glutaraldehyde reduce proteolytic activity and
enhance the stability of allergen mixtures: a proof of concept with grass mixtures.
Front Allergy. (2025) 6:1557650. doi: 10.3389/falgy.2025.1557650

7. Vidal C, Romero L, Lopez-Freire S, Carballada-Gonzalez F, Garcia-Robaina JC,
Gonzalez-Fernandez T, et al. Clinical trial with a depigmented, polymerized Mite
mixture extract at Maximum concentrations. Immun Inflamm Dis. (2024) 12:
€70090. doi: 10.1002/iid3.70090

8. Didier A, Chartier A, Demonet G. Immunothérapie sublinguale: pour quel profil
de patients en pratique? Analyse intermédiaire d’Odissee (Observatoire de
lindication, du choix de prise en charge par immunothérapie spécifique
sublinguale ainsi que de l'adhésion Et de l'observance Au traitement chez les
patients souffrant d’allergie Respiratoire [rhinite et/ou conjonctivite et/ou asthme
allergique]). Rev Fr Allergol. (2010) 50:426-33. doi: 10.1016/j.reval.2010.07.001

9. Llaguno C, Ortega D, Ricote C, Moreno BR, De Miguel CO, Sanchez C.
Inmunoterapia II perfiles de sensibilizacion de pacientes alérgicos en espafa.
J Investig Allergol Clin Immunol. (2022) 32(Suppl 1):95-156.

10. Craig TJ, King TS, Lemanske RF, Wechsler ME, Icitovic N, Zimmerman RR,
et al. Aeroallergen sensitization correlates with PC20 and exhaled nitric oxide in
subjects with mild-to-moderate asthma. ] Allergy Clin Immunol. (2008)
121(3):671-7. doi: 10.1016/j.jaci.2007.12.1153

11. Pfaar O, Lou H, Zhang Y, Klimek L, Zhang L. Recent developments and
highlights in allergen immunotherapy. Allergy. (2018) 73(12):2274-89. doi: 10.
1111/all.13652

12. Worm M, Higenbottam T, Pfaar O, Mosges R, Aberer W, Gunawardena K, et al.
Randomized controlled trials define shape of dose response for pollinex quattro birch
allergoid immunotherapy. Allergy. (2018) 73(9):1812-22. doi: 10.1111/all.13478

13. Bonertz A, Roberts G, Slater JE, Bridgewater ], Rabin RL, Hoefnagel M, et al.
Allergen manufacturing and quality aspects for allergen immunotherapy in Europe
and the United States: an analysis from the EAACI AIT guidelines project. Allergy.
(2018) 73(4):816-26. doi: 10.1111/all.13357

14. Bonertz A, Roberts GC, Hoefnagel M, Timon M, Slater JE, Rabin RL, et al.
Challenges in the implementation of EAACI guidelines on allergen
immunotherapy: a global perspective on the regulation of allergen products.
Allergy. (2018) 73(1):64-76. doi: 10.1111/all.13266

15. Calder6n MA, Cox L, Casale TB, Moingeon P, Demoly P. Multiple-allergen and
single-allergen immunotherapy strategies in polysensitized patients: looking at the
published evidence. J Allergy Clin Immunol. (2012) 129(4):929-34. doi: 10.1016/j.
jaci.2011.11.019

Frontiers in Allergy

14

10.3389/falgy.2026.1736462

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/falgy.2026.
1736462/full#supplementary-material

16. Bahceciler NN, Yuruker O. Planning and approach to allergen-specific
immunotherapy in polyallergic patients. Immunotherapy. (2020) 12(8):577-85.
doi: 10.2217/imt-2019-0182

17. Martinez-Cafiavate Burgos A, Torres J, Belen Molina A, Mufos C, Diaz M,
Corzo JL, et al. Evaluation of a pre-co-seasonal and a perennial schedule of a
single multiallergen depigmented-polymerized subcutaneous immunotherapy in
paediatric patients. Allergol Immunopathol (Madr). (2021) 49(4):26-31. doi: 10.
15586/aei.v49i4.94

18. Jutel M, Agache I, Bonini S, Burks AW, Calderon M, Canonica W, et al.
International ~ consensus on allergen immunotherapy II:  mechanisms,
standardization, and pharmacoeconomics. J Allergy Clin Immunol. (2016)
137(2):358-68. doi: 10.1016/j.jaci.2015.12.1300

19. European Medicines Agency. Committee for Medicinal Products for Human
Use (CHMP): Guideline on the Clinical Development of Products for Specific
Immunotherapy for the Treatment of Allergic Diseases (CHMP/EWP/18504/2006)
(2008). Available online at: http://www.ema.europa.eu/docs/en_GB/
document_library/Scientific_guideline/2009/09/WC500003605.pdf (Accessed March
24, 2025).

20. Chapman MD, Briza P. Molecular approaches to allergen standardization. Curr
Allergy Asthma Rep. (2012) 12(5):478-84. doi: 10.1007/s11882-012-0282-3

21. Larenas-Linnemann DES, Antolin-Amérigo D, Parisi C, Nakonechna A, Luna-
Pech JA, Wedi B, et al. National clinical practice guidelines for allergen
immunotherapy: an international assessment applying AGREE-IL. Allergy. (2018)
73(3):664-72. doi: 10.1111/all.13316

22. Wahn U, Calderon MA, Demoly P. Real-life clinical practice and management
of polysensitized patients with respiratory allergies: a large, global survey of clinicians
prescribing allergen immunotherapy. Expert Rev Clin Immunol. (2017) 13(3):283-9.
doi: 10.1080/1744666X.2017.1277142

23. Cox L, Nelson H, Lockey R, Calabria C, Chacko T, Finegold I, et al. Allergen
immunotherapy: a practice parameter third update. J Allergy Clin Immunol. (2011)
127(Suppl. 1):S1-855. doi: 10.1016/j.jaci.2010.09.034

24. Roberts G, Pfaar O, Akdis CA, Ansotegui IJ, Durham SR, Gerth van Wijk R,
et al. EAACI guidelines on allergen immunotherapy: allergic rhinoconjunctivitis.
Allergy. (2018) 73(4):765-98. doi: 10.1111/all.13317

25. Cox L, Jacobsen L. Comparison of allergen immunotherapy practice patterns in
the United States and Europe. Ann Allergy Asthma Immunol. (2009) 103(6):451-60.
doi: 10.1016/S1081-1206(10)60259-1

26. Martinez-Canavate A, Mesa-Del-Castillo M, Carballada F, Rivas-Juesas C, Porto
JA, Blasco C, et al. Molecular signatures of aeroallergen sensitization in pediatric
populations: a comparative study across Spanish cities. Int ] Mol Sci. (2025)
26(7):2963. doi: 10.3390/ijms26072963

27. Kiewiet MBG, Lupinek C, Vrtala S, Wieser S, Baar A, Kiss R, et al. A molecular
sensitization map of European children reveals exposome- and climate-dependent
sensitization profiles. Allergy. (2023) 78(7):2007-18. doi: 10.1111/all.15689

28. Anguita-Sanchez M, Marco-Vera P, Alonso-Moreno FJ, Arribas-Ynsaurriaga F,
Gallego-Culleré J, Honorato-Pérez ], et al. Percepcion de los médicos sobre los
factores que influyen en la eleccién de un dicumarinico o de un nuevo
anticoagulante oral en pacientes con fibrilacién auricular no valvular. Aten
Primaria. (2016) 48(8):527-34. doi: 10.1016/j.aprim.2015.11.004

29. Martinez-Raga J, Amore M, Di Sciascio G, Florea RI, Garriga M, Gonzalez G,
et al. 1st International Experts’ Meeting on agitation: conclusions regarding the
current and ideal management paradigm of agitation. Front Psychiatry. (2018) 9:54.
doi: 10.3389/fpsyt.2018.00054

30. Fernandez O, Costa-Frossard L, Martinez-Ginés ML, Montero P, Prieto-
Gonzélez JM, Ramid-Torrentd L. Integrated management of multiple sclerosis
spasticity and associated symptoms using the spasticity-plus syndrome concept:

frontiersin.org


https://www.frontiersin.org/articles/10.3389/falgy.2026.1736462/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/falgy.2026.1736462/full#supplementary-material
https://doi.org/10.1186/2045-7022-4-36
https://doi.org/10.1186/2045-7022-4-36
https://doi.org/10.3389/falgy.2023.1324844
https://doi.org/10.5114/ada.2019.84231
https://doi.org/10.5114/ada.2019.84231
https://doi.org/10.18176/jiaci.1061
https://doi.org/10.1186/s13223-015-0109-6
https://doi.org/10.3389/falgy.2025.1557650
https://doi.org/10.1002/iid3.70090
https://doi.org/10.1016/j.reval.2010.07.001
https://doi.org/10.1016/j.jaci.2007.12.1153
https://doi.org/10.1111/all.13652
https://doi.org/10.1111/all.13652
https://doi.org/10.1111/all.13478
https://doi.org/10.1111/all.13357
https://doi.org/10.1111/all.13266
https://doi.org/10.1016/j.jaci.2011.11.019
https://doi.org/10.1016/j.jaci.2011.11.019
https://doi.org/10.2217/imt-2019-0182
https://doi.org/10.15586/aei.v49i4.94
https://doi.org/10.15586/aei.v49i4.94
https://doi.org/10.1016/j.jaci.2015.12.1300
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500003605.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500003605.pdf
https://doi.org/10.1007/s11882-012-0282-3
https://doi.org/10.1111/all.13316
https://doi.org/10.1080/1744666X.2017.1277142
https://doi.org/10.1016/j.jaci.2010.09.034
https://doi.org/10.1111/all.13317
https://doi.org/10.1016/S1081-1206(10)60259-1
https://doi.org/10.3390/ijms26072963
https://doi.org/10.1111/all.15689
https://doi.org/10.1016/j.aprim.2015.11.004
https://doi.org/10.3389/fpsyt.2018.00054
https://doi.org/10.3389/falgy.2026.1736462

Vifias et al.

results of a structured Specialists’ Discussion using the workmat® methodology. Front
Neurol. (2021) 12:722801. doi: 10.3389/fneur.2021.722801

31. Ciprandi G, Incorvaia C, Frati F. Management of polysensitized patient: from
molecular diagnostics to biomolecular immunotherapy. Expert Rev Clin Immunol.
(2015) 11(9):973-6. doi: 10.1586/1744666X.2015.1062365

32. Bousquet PJ, Castelli C, Daures JP, Heinrich J, Hooper R, Sunyer J, et al.
Assessment of allergen sensitization in a general population-based survey
(European community respiratory health survey I). Ann Epidemiol. (2010)
20(11):797-803. doi: 10.1016/j.annepidem.2010.05.012

33. Arbes SJ Jr, Gergen PJ, Elliott L, Zeldin DC. Prevalences of positive skin test
responses to 10 common allergens in the US population: results from the third
national health and nutrition examination survey. J Allergy Clin Immunol. (2005)
116(2):377-83. doi: 10.1016/j.jaci.2005.05.017

34. Bakir DB, Yagmur H, Kabaday1 G, Boyacioglu OK, Atay O, Asilsoy S, et al.
Demographics and clinical features of pediatric patients with allergic rhinitis: a
single-center study from western turkey. BMC Pediatr. (2025) 25(1):170. doi: 10.
1186/s12887-025-05541-8

35. Eisenberg R, Raphael A, Risling M, Asher I, Toker O. Allergic rhinitis in Israel:
a multicenter study of allergic rhinitis across three climate zones. Isr Med Assoc J.
(2024) 26(10):616-20.

36. Worm M, Lee H, Kostev K. Prevalence and treatment profile of patients with
grass pollen and house dust mite allergy. J Dtsch Dermatol Ges. (2013)
11(7):653-61. doi: 10.1111/ddg.12089

37. Migueres M, Fontaine JF, Haddad T, Grosclaude M, Saint-Martin F, DB D, et al.
Characteristics of patients with respiratory allergy in France and factors influencing
immunotherapy prescription: a prospective observational study (realis). Int
J Immunopathol Pharmacol. (2011) 24(2):387-400. doi: 10.1177/039463201102400212

38. Bousquet J, Burney PG, Zuberbier T, Cauwenberge PV, Akdis CA, Bindslev-
Jensen C, et al. GA2LEN (global allergy and asthma European network) addresses
the allergy and asthma ‘epidemic’. Allergy. (2009) 64(7):969-77. doi: 10.1111/j.
1398-9995.2009.02059.x

39. Shah-Hosseini K, Mioc K, Hadler M, Karagiannis E, Mosges R. Optimum
treatment strategies for polyallergic patients—analysis of a large observational trial.
Curr Med Res Opin. (2015) 31(12):2249-59. doi: 10.1185/03007995.2015.1094653

40. Crobach MJ, Hermans J, Kaptein AA, Ridderikhoff J, Petri H, Mulder JD. The
diagnosis of allergic rhinitis: how to combine the medical history with the results of
radioallergosorbent tests and skin prick tests. Scand ] Prim Health Care. (1998)
16(1):30-6. doi: 10.1080/028134398750003377

41. Bousquet J, Heinzerling L, Bachert C, Papadopoulos NG, Bousquet PJ, Burney
PG, et al. Practical guide to skin prick tests in allergy to aeroallergens. Allergy. (2012)
67(1):18-24. doi: 10.1111/j.1398-9995.2011.02728.x

42. Seys SF, Gorris S, Uyttebroek S, Backaert W, Jorissen M, Schrijvers R, et al.
Evaluation of skin prick location on the forearm using a novel skin prick
automated test device. Front Allergy. (2023) 4:1289031. doi: 10.3389/falgy.2023.
1289031

43. Sastre J, Landivar ME, Ruiz-Garcia M, Andregnette-Rosigno MV, Mabhillo 1.
How molecular diagnosis can change allergen-specific immunotherapy prescription
in a complex pollen area. Allergy. (2012) 67(5):709-11. doi: 10.1111/j.1398-9995.
2012.02808.x

44. Matricardi PM, van Hage M, Custovic A, Korosec P, Santos AF, Valenta R.
Molecular allergy diagnosis enabling personalized medicine. J Allergy Clin
Immunol. (2025) 156:485-502. doi: 10.1016/j.jaci.2025.01.014

45. Alvaro-Lozano M, Akdis CA, Akdis M, Alviani C, Angier E, Arasi S, et al.
Allergen immunotherapy in children User’s Guide. Pediatr Allergy Immunol.
(2020) 31(S25):1-101. doi: 10.1111/pai.13189

46. Santaolalla M, Arias-Irigoyen J, Soler JM, Duque JM, Escudero R, Pérez-
Formoso JL, et al. Efficacy and safety of subcutaneous immunotherapy with
polymerized allergen mixtures in polyallergic patients—aRES observational study.
Expert Rev Clin Immunol. (2024) 20(10):1281-92. doi: 10.1080/1744666X.2024.
2373886

47. Passalacqua G. The use of single versus multiple antigens in specific allergen
immunotherapy for allergic rhinitis. Curr Opin Allergy Clin Immunol. (2014)
14(1):20-4. doi: 10.1097/ACI.0000000000000018

48. Pham-Thi N, Bousiquier P, Chartier A. Polysensibilisation aux
pneumallergénes: étude des profils cliniques et des modalités de prescription
d’immunothérapies. Quelle immunothérapie pour les patients polysensibilisés?
Résultats d’'une Enquéte nationale des pratiques auprés des allergologues. Rev Fr
Allergol. (2012) 52(1):3-10. doi: 10.1016/j.reval.2011.12.002

Frontiers in Allergy

15

10.3389/falgy.2026.1736462

49. Calzada-Ricote D, Parody N, Osuna-Miguel C, Renshaw-Calderén A, Carnés-
Sanchez J. Caracterizacion y viabilidad in vitro de mezclas de extractos
despigmentados polimerizados con alternaria alternata. J Investig Allergol Clin
Immunol. (2020) 30(Suppl 1):196.

50. Pfaar O, Sager A, Robinson DS. Safety and effect on reported symptoms of
depigmented polymerized allergen immunotherapy: a retrospective study of 2927
paediatric patients. Pediatr Allergy Immunol. (2015) 26(3):280-6. doi: 10.1111/pai.
12347

51. Abel-Fernidndez E, Ferndndez-Caldas E, Iborra S. Characterisation of alternaria
alternata allergoids: evaluation of the stability of grass pollen allergen extracts mixed
with alternaria alternata allergoids. J Fungi (Basel). (2025) 11(3):181. doi: 10.3390/
jof11030181

52. Compalati E, Incorvaia C, Cavaliere C, Masieri S, Gargiulo A, Mistrello G, et al.
The role of allergoids in allergen immunotherapy: from injective to sublingual route.
Eur Ann Allergy Clin Immunol. (2020) 52(5):195-204. doi: 10.23822/EurAnnACIL
1764-1489.142

53. Calzada-Ricote D, Parody de la Fuente N, Alvarez Judrez P, Renshaw Calderén
A, Carnés Sanchez J. Estabilidad y potencia bioldgica de mezclas de extractos
alergénicos de podlenes de gramineas con los dcaros Dermatophagoides
pteronyssinus o Lepidoglyphus destructor. J Investig Allergol Clin Immunol. (2023)
33(Suppl 1):57-109.

54. Calderon MA, Penagos M, Sheikh A, Canonica GW, Durham SR. Sublingual
immunotherapy for allergic conjunctivitis: cochrane systematic review and meta-
analysis. Clin Exp Allergy. (2011) 41(9):1263-72. doi: 10.1111/j.1365-2222.2011.
03835.x

55. Chen Z-g, Li M, Chen Y-f, Ji J-z, Li Y-t, Chen W, et al. Effects of
dermatophagoides pteronyssinus allergen-specific immunotherapy on the serum
interleukin-13 and pulmonary functions in asthmatic children. Chin Med ] (Engl).
(2009) 122(10):1157-61. doi: 10.3760/cma.j.issn.0366-6999.2009.10.008

56. Arroabarren E, Tabar AI, Echechipia S, Cambra K, Garcia BE, Alvarez-Puebla
MJ. Optimal duration of allergen immunotherapy in children with dust mite
respiratory allergy. Pediatr Allergy Immunol. (2015) 26(1):34-41. doi: 10.1111/pai.12296

57. Mesa del Castillo M, Martinez-Cafiavate AM, Tortajada-Girbés M.
Inmunoterapia especifica con alérgenos inhalantes en alergia respiratoria. Protoc
diagn ter pediatr. (2019) 2:87-102.

58. Mosbech H, Deckelmann R, de Blay F, Pastorello EA, Trebas-Pietras E, Andres
LP, et al. Standardized quality (SQ) house dust mite sublingual immunotherapy tablet
(ALK) reduces inhaled corticosteroid use while maintaining asthma control:
a randomized, double-blind, placebo-controlled trial. J Allergy Clin Immunol.
(2014) 134(3):568-575.¢7. doi: 10.1016/j.jaci.2014.03.019

59. Durham SR, Creticos PS, Nelson HS, Li Z, Kaur A, Meltzer EO, et al. Treatment
effect of sublingual immunotherapy tablets and pharmacotherapies for seasonal and
perennial allergic rhinitis: pooled analyses. ] Allergy Clin Immunol. (2016)
138(4):1081-1088.e4. doi: 10.1016/j.jaci.2016.04.061

60. Casanovas M, Martin R, Jiménez C, Caballero R, Fernandez-Caldas E. Safety of
an ultra-rush immunotherapy build-up schedule with therapeutic vaccines containing
depigmented and polymerized allergen extracts. Int Arch Allergy Immunol. (2006)
139(2):153-8. doi: 10.1159/000090392

61. Pfaar O, Biedermann T, Klimek L, Sager A, Robinson DS. Depigmented—
polymerized mixed grass/birch pollen extract immunotherapy is effective in
polysensitized patients. Allergy. (2013) 68(10):1306-13. doi: 10.1111/all.12219

62. Nevot-Falc6 S, Mancebo EG, Martorell A, Calatayud CM, Perotti SC, Rojas MJ,
et al. Safety and effectiveness of a single multiallergen subcutaneous immunotherapy
in polyallergic patients. Int Arch Allergy Immunol. (2021) 182(12):1226-30. doi: 10.
1159/000517473

63. Alvaro M, Sancha J, Larramona H, Lucas JM, Mesa M, Tabar Al et al. Allergen-
specific immunotherapy: update on immunological mechanisms. Allergol
Immunopathol (Madr). (2013) 41(4):265-72. doi: 10.1016/j.aller.2012.07.018

64. Rodriguez del Rio P, Vidal C, Just J, Tabar AL, Sanchez-Machin I, Eberle P, et al.
The European survey on adverse systemic reactions in allergen immunotherapy
(EASSI): a paediatric assessment. Pediatr Allergy Immunol. (2017) 28(1):60-70.
doi: 10.1111/pai.12660

65. Somoza ML, Pérez-Sanchez N, Torres-Rojas I, Martin-Pedraza L, Blanca-Lopez
N, Puche LV, et al. Sensitisation to pollen allergens in children and adolescents of
different ancestry born and living in the same area. | Asthma Allergy. (2022)
15:1359-67. doi: 10.2147/JAA.S370279

66. Panzani RC. Alergologia e inmunologia clinica: publicacién oficial de la
sociedad espafiola de alergologia e inmunologia clinica. Alergol Immunol Clin.
(2003) 18(Extraordinario Num 3):24-44.

frontiersin.org


https://doi.org/10.3389/fneur.2021.722801
https://doi.org/10.1586/1744666X.2015.1062365
https://doi.org/10.1016/j.annepidem.2010.05.012
https://doi.org/10.1016/j.jaci.2005.05.017
https://doi.org/10.1186/s12887-025-05541-8
https://doi.org/10.1186/s12887-025-05541-8
https://doi.org/10.1111/ddg.12089
https://doi.org/10.1177/039463201102400212
https://doi.org/10.1111/j.1398-9995.2009.02059.x
https://doi.org/10.1111/j.1398-9995.2009.02059.x
https://doi.org/10.1185/03007995.2015.1094653
https://doi.org/10.1080/028134398750003377
https://doi.org/10.1111/j.1398-9995.2011.02728.x
https://doi.org/10.3389/falgy.2023.1289031
https://doi.org/10.3389/falgy.2023.1289031
https://doi.org/10.1111/j.1398-9995.2012.02808.x
https://doi.org/10.1111/j.1398-9995.2012.02808.x
https://doi.org/10.1016/j.jaci.2025.01.014
https://doi.org/10.1111/pai.13189
https://doi.org/10.1080/1744666X.2024.2373886
https://doi.org/10.1080/1744666X.2024.2373886
https://doi.org/10.1097/ACI.0000000000000018
https://doi.org/10.1016/j.reval.2011.12.002
https://doi.org/10.1111/pai.12347
https://doi.org/10.1111/pai.12347
https://doi.org/10.3390/jof11030181
https://doi.org/10.3390/jof11030181
https://doi.org/10.23822/EurAnnACI.1764-1489.142
https://doi.org/10.23822/EurAnnACI.1764-1489.142
https://doi.org/10.1111/j.1365-2222.2011.03835.x
https://doi.org/10.1111/j.1365-2222.2011.03835.x
https://doi.org/10.3760/cma.j.issn.0366-6999.2009.10.008
https://doi.org/10.1111/pai.12296
https://doi.org/10.1016/j.jaci.2014.03.019
https://doi.org/10.1016/j.jaci.2016.04.061
https://doi.org/10.1159/000090392
https://doi.org/10.1111/all.12219
https://doi.org/10.1159/000517473
https://doi.org/10.1159/000517473
https://doi.org/10.1016/j.aller.2012.07.018
https://doi.org/10.1111/pai.12660
https://doi.org/10.2147/JAA.S370279
https://doi.org/10.3389/falgy.2026.1736462

	The Spanish REAL project: expert allergist guidance on allergen immunotherapy based on mixtures from different allergenic sources
	Introduction
	Methods
	Participants and project design
	The workmat® methodology

	Results
	Participants profile
	Diagnosis of polyallergy
	Addressing the therapy approach with AIT
	The approach to polyallergy with AIT based on a mixture of different allergenic sources
	Administration of AIT based on allergen mixtures from different allergenic sources
	Criteria for the selection of AIT mixtures
	Selection and administration routes and schedules for AIT based on mixtures of different allergenic sources
	Criteria for assessing the response to treatment
	Most frequently suggested formulations for mixtures based on different allergenic sources


	Discussion
	Map of allergen sensitization and diagnosis of polyallergic patients
	The benefits of using mixtures vs. individual extracts in polyallergy
	Efficacy and safety of immunotherapy based on mixtures of different allergenic sources

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


