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FOREWORD

The European Academy of Allergy and Clinical Immunology (EAACI) is the leading
scientific and professional organization in the field of allergy and clinical immunology,
promoting excellence in patient care, basic and translational research, education and
communication of research findings.

EAACI provides an ideal platform for the collaboration and harmonization of the efforts
of all stakeholders including patient organizations and health policy makers, involved in
translation of basic and clinical research into optimal care for patients with allergy and
asthma and other immune-mediated diseases. The research-innovation-quality care
nexus is increasingly emphasized and prioritized as a framework to deal with complex
socio-environmental problems impacting the increase in the burden of allergic diseases
and asthma.

Quality healthcare is key to achieve better quality of life as perceived by an individual.
It is the major political issue and in many countries healthcare delivery organizations
are part of the national identity. Performance outcome measures are important and
the most effective and meaningful measures can only be elaborated through the close
collaboration of patients, health care providers, and policy makers.

EAACI believes it is the time for a major revision in every aspect of the healthcare
ecosystem, where governments, academia, enterprises and individuals, are actively
involved in improving care pathways.

Published by the European Academy of Allergy and Clinical Immunology, the White
Paper on Research, Innovation and Quality Care has the following 3 major aims:

1. to present a critical appraisal of allergic diseases and asthma landscape in Europe
along with an informed analysis of future trends,

2. to set the quality standards and to provide guidance and training for allergy practice
and research;

3. to identify and promote research priorities and better research funding in allergy,
asthma and clinical immunology.

Covering risk factors, major diseases, development of healthcare, training and
growth of patients’ support organisations, the White Paper provides a series of policy
recommendations to ensure and improve the future care of allergy, asthma and other
immunological diseases. It is meant to provide guidance for daily practice and to
define research needs. It will also serve as an advocacy tool for health professionals,
policymakers, patients and media.

The White Paper is a collaborative effort of the whole EAACI family i.e. Sections, Interest
Groups, Working Groups and patient organisations. Each group prepared a chapter
related to their specific expertise. The Editors appreciate the efforts of the section
authors in the preparation of this document, which represents the true voice of our
Academy and believe that the readers will share their enthusiasm of its’ content and
value for the allergy, asthma and clinical immunology fields.

EAACI White Paper Editors

loana Agache, Cezmi A. Akdis Tomds Chivato, Peter Hellings, Karin Hoffman-
Sommergruber, Marek Jutel, Antti Lauerma, Nikos Papadopoulos, Peter Schmid-
Grendelmeier, Carsten Schmidt-Weber
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A

ADDRESSING THE GAPS
IN THE EPIDEMIOLOGY
AND RISK FACTORS OF

ALLERGIC DISEASES






Jon Genuneit, Ralph Mésges, Markus Ollert

EPIDEMIOLOGY, REGISTRIES, BIG DATA

DISEASE EPIDEMIOLOGY

GAPS IN KNOWLEDGE

Numerous epidemiological studies on risk and protective factors have produced a large body of evidence
that is difficult to grasp for decision makers, stakeholders, and even researchers themselves.

RESEARCH PRIORITIES, QUALITY
CRITERIA, INNOVATIVE APPROACH

While well-designed original studies remain at the
core of evidence generation, systematic reviews
become more and more important to keep track
of the evidence, to prevent redundancy, and to
provide comprehensive summaries. Comprehen-
sive overviews, conducted by an EAACI Task Force,
have documented the growing number of system-

PATIENTS REGISTRIES

GAPS IN KNOWLEDGE

For the more common allergic diseases, like asth-
ma, allergic rhinitis, and atopic eczema, patient
registries are faced with problems pertaining to
coverage since the patients are treated by many
doctors of different specialty and because mild

atic reviews in allergy epidemiology and the re-
search topics they have covered. Research priori-
ties may fall into topics not yet covered or covered
less well. Moreover, methodological and reporting
quality of a significant portion of the identified sys-
tematic reviews was low calling for improvement
in future work.

cases may not seek reqular health care contact.
Although there are several examples of registries,
like ANAPHYLAXIE.net, most pertain to the more
severe spectrum of selected allergic diseases.



RESEARCH PRIORITIES, QUALITY
CRITERIA, INNOVATIVE APPROACH

It is important to overcome the limitation of reg-
istries by inclusion of mild cases if feasible. Due
to the often limited data that can be acquired in
registries, focus should be on a consensus for core

BIG DATA

GAPS IN KNOWLEDGE

Beyond building on previous evidence and trying
to accumulate patient registries, modern technol-
ogy has enabled ascertainment of big data, that
is high-dimensional information on each observa-

RESEARCH PRIORITIES, QUALITY
CRITERIA, INNOVATIVE APPROACH

While exploitation of “omics”-data of a single type,
e.g. in genome-wide association studies has al-
ready enabled identification of key determinants of
allergic diseases, recent advances in network biol-
ogy and network analysis open up new avenues to
predict key drivers of a given biological process or
cellular function.

A roadmap using “omics”-technologies towards
personalized therapeutic approaches in allergic

FURTHER READING

1. Genuneit J, Seibold AM, Apfelbacher CJ,
Konstantinou GN, Koplin JJ, La Grutta S et
al. Overview of systematic reviews in allergy
epidemiology. Allergy 2017;72:849-856.

2. Genuneit J, Seibold AM, Apfelbacher CJ,
Konstantinou GN, Koplin JJ, La Grutta S et al. The
state of asthma epidemiology: an overview of
systematic reviews and their quality. Clin Trans/
Allergy 2017;7:12.

3. Gerbens LA, Boyce AE, Wall D, Barbarot S, de
Booij RJ, Deleuran M et al. TREatment of ATopic

4 EAACI White Book I

items across registries to enable data sharing and
pooling for full synergy as exercised by the TREAT
Registry Taskforce for atopic eczema.

tional unit generated by using, e.g., “omics”-tech-
nologies or time-series of sensor-based measure-
ments.

diseases includes not only scientific and clinical
issues, but also big-data management, legal, and
regulatory aspects. Among others, multilayer “om-
ics” analysis along longitudinal cohort studies are
desperately required to simultaneously obtain var-
ious types of reliable biomarkers.

One of the essential barriers that should be over-
come in the near future is to translate patients’
subgroup stratification to personalized treatment.

eczema (TREAT) Registry Taskforce: protocol for an

international Delphi exercise to identify a core set
of domains and domain items for national atopic

eczema registries. Trials 2017;18:87.

4. HeFQ, Ollert M. Network-Guided Key Gene Discovery
for a Given Cellular Process. In: . Advances in

Biochemical Engineering/Biotechnology. Springer,
Berlin, Heidelberg, 2016.

5. Delhalle S, Bode SFN, Balling R, Ollert M, He FQ. A

roadmap towards personalized immunology. NPJ

Syst Biol Appl 2018;4:9.



Maria Isidoro-Garcia, Ignacio Davila

GENETICS AND EPIGENETICS:
NEW CHALLENGES IN ALLERGY

GAPS IN KNOWLEDGE

The vertiginous development of high-throughput
technologies has led to a new and promising “om-
ics” era for the understanding of complex diseases
such as allergic diseases.

Genomics has allowed the identification of genetic
associations through GWAs studies. Nevertheless,
their contribution to elucidate the etiopathogene-
sis of allergy has been limited so far.

As complex diseases, environmental factors also
influence allergic diseases. Epigenetics is consid-

RESEARCH PRIORITIES, QUALITY
CRITERIA, INNOVATIVE APPROACH

Next Generation Sequencing has emerged with
enormous potential, since whole sequencing of
the genome will soon be available in clinical lab-
oratories, overcoming the limitation of an a priori
selection of genetic variants. New and more pow-
erful collaborative gene-environment interaction
studies using Next Generation Sequencing should
be developed.

The introduction of nanopores as an imminent

technological advance opens enormous expec-
tations in the massive sequencing applied to the

ered a link that integrates both genetic and envi-
ronmental factors. Methylation, histone modifica-
tions and RNAs as regulator mechanism are main
epigenetic factors. Specific epigenomic patterns
of methylation have been previously reported in
allergic patients as well as studies in the histone
code and studies focused on RNAs. miRNAs are
the most well known in asthma and respiratory dis-
eases, showing different profiles of bronchial ex-
pression in patients. Nevertheless, the results are
not yet conclusive.

analysis of single cell or a population of cells. Thus,
the introduction of nanotechnology in the study of
allergic diseases should be encouraged.

Mapping the complex interactions to interrogate
the histone-code hypothesis will contribute to un-
derstand the molecular mechanisms involved in
the regulation of expression. In this sense, new lo-
cus-specific imaging methods such as chromatin in
vivo assays will be of great help.

Transcriptomics will provide not only specific pat-
terns of coding transcripts but also differential



expression of non-coding RNAs. It is also neces-
sary to explore other ncRNA in order to support
future treatments based on gene therapy. The po-
tential of CRISPER CAS9 technology for functional
screening should be explored.

Exosomes held promise as biomarkers and poten-
tial therapeutic tools.

Although proteomics or metabolomics are also
largely promising, the real breakthrough in this era
will be the whole integration in Systems Biology.
Integration of phenotypic and genotypic informa-
tion for a better characterization of patients is de-
manded. To manage the huge amount of data gen-
erated, really powerful bioinformatic approaches
will be needed.

Systems Biology will allow the real application of
Precision Medicine. Allergy has the advantage of
being one of the first specialties that used person-
alized medicine to tailor allergen immunotherapy.

FURTHER READING

1. Benias PC, Wells RG, Sackey-Aboagye B, Klavan
H, Reidy J, Buonocore D et al. Structure and
Distribution of an Unrecognized Interstitium in
Human Tissues. SciRep 2018;8:4947.

2. Brook PO, Perry MM, Adcock IM, Durham AL.
Epigenome-modifying tools in asthma. Epigenomics
2015;7:1017-1032.

3. Garcia-Sanchez A, Isidoro-Garcia M, Garcia-Solaesa
V, Sanz C, Hernandez-Hernandez L, Padrén-Morales
J et al. Genome-wide association studies (GWAS) and
their importance in asthma. Allergol Immunopathol
(Madr) 2015;43:601-608.

4. Isidoro-Garcia M, Sanchez-Martin A, Garcia-
Sanchez A, Sanz C, Garcia-Berrocal B, Davila
I.  Pharmacogenetics and the treatment of
asthma. Pharmacogenomics 201718:1271-
1280.

5. Pascual M, Roa S, Garcia-Sanchez A, Sanz C,
Hernandez-Hernandez L, Greally JM et al. Genome-

Pharmacogenomics will also contribute to the ap-
plication of Personalized Medicine by predicting in-
dividual therapy responses based on the patient’s
genetic background. Pharmacogenetics should in-
clude not only pharmacokinetic factors to identify
metabolizing mechanisms but also pharmacody-
namics. The development of new biological ther-
apies requires the identification of pharmacody-
namics targets to predict the patient s response.

Finally, the recent identification of the interstitium
as a new organ with potential for direct sampling
as a diagnostic tool, if confirmed, opens an exciting
path to be explored in allergy.

In summary, the information obtained by systems
biology combined with epigenetic analysis relat-
ed to environmental factors in a pharmacoepig-
enomic approach will provide a deeper insight to
improve not only our knowledge about allergic dis-
eases, but also the translation from bench to bed,
thus progressing to an effective Precision Medicine
in the clinical management of the allergic patient.
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THE METABOLOME,
TRANSCRIPTOME, AND PROTEOME

GAPS IN KNOWLEDGE

Allergic diseases have suffered a steadily increase
in developed societies. Roughly affecting more
than a quarter of the population, severe allergic
pathologies and associated co-morbidities are
increasingly common. Therefore, in a near future,
the economic impact of allergy might reach a
non-maintainable cost. Consequently, it is pivotal
to unravel the mechanisms involved in this process
to develop new diagnosis, intervention, and pre-
vention strategies. However, one of the main prob-
lems found in the quest of these new strategies is
the difficulty of having adequately clinically strati-
fied patients that can be used for the development
of accurate models.

The approaches that allow us to build a detailed
picture of the workings of cellular processes of
heath and disease are collectively known as OMICS
technologies. Depending on whether the emphasis
is on the genetic code of the DNA, the transcribed
genes and the proteins derived from these genes,
or some of the functional consequences of these

proteins, these technologies are aptly named
genomics, transcriptomics, proteomics, or metab-
olomics.

Application of these technologies can have a direct
clinical benefit when used to diagnose a particular
disease, to predict the natural course of the dis-
ease, or to help determine the efficacy of different
treatment options. The indirect clinical benefits
come from a better and detailed understanding of
a disease or some pathophysiological process un-
derlying a disease as this in due course could lead
to the development of better diagnostic tools or
new treatment options.

Although these technologies can provide a detailed
understanding of the biological process in a single
cell, in order to fully understand a disease or an
underlying pathophysiological process, we would
need to understand the interaction between mul-
tiple cell types and the interaction between these
cells and the external and internal environment.



RESEARCH PRIORITIES, QUALITY
CRITERIA, INNOVATIVE APPROACH

Technological advances will drive the OMICS world
forward allowing higher throughputs, improved
detection limits, and better software tools for the
analysis and visualization of data. However, the ex-
perimental design needs to consider the strengths
and weaknesses of the individual OMICS technolo-
gies. This is best served by development of appro-
priate models and extensive integration at multiple
levels:

« Establish clear and objective clinical models
with well-defined extreme phenotypes that will
allow a better understanding of the inflammato-
ry progression along the disease severity.

» Consider experimental models that mimic the
interaction between different cell types or be-
tween the environment and the immune system.

FURTHER READING
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Identify the optimal biological sample and the
use of each OMIC technique.

Develop multi-OMIC integration platforms that
will significantly improve our knowledge regard-
ing the underlying mechanisms of allergic in-
flammations.

Screening of mutations in coding regions or reg-
ulatory elements of genes must be combined
with an investigation into the functional conse-
quences: changes in transcription/splicing vari-
ants and functional activity of the protein.

When a single cell type is under investigation,
consider comparing different related diseases
and/or anatomical locations where this cell type
could play a role. Always do a direct comparison
with the role of this cell type under homeostat-
ic/healthy conditions.
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THE EXPOSOME IN ALLERGY AND ASTHMA:
EARLY LIFE EVENTS

GAPS IN KNOWLEDGE

The link between atopic diseases in childhood is
well known and a concept commonly referred to
as the ‘atopic march’. The trajectory of allergic
disease often begins in infancy with eczema and
may be followed by the development of food aller-
gies, then rhinoconjunctivitis and later in childhood
asthma. There have been studies that suggest that
children who develop eczema and allergic sensiti-
zation are at significantly greater risk of developing
asthma later in childhood. The exact mechanism of
how allergic disease develops is yet to be deter-
mined. There is emerging evidence that suggests
that maternal allergen consumption before and/or
during pregnancy may also have an impact on the
development of allergic diseases in their children.
With the rising prevalence of allergy worldwide,
focus has shifted towards early allergen exposure
and the possibility of tolerance as a means of pre-
venting the development of allergic diseases.

Early life events have already been a targeted area
for researchers when looking at strategies of the
prevention of allergic disease which is a change

from the historical approach of allergen avoidance.
There has been evidence to suggest that breast-
feeding reduces the risk of asthma in childhood (5-
18 years) and may also reduce the risk of eczema
up to 2 years and allergic rhinitis up to 5 years
of age. An area of focus has also been in the de-
velopment of eczema and subsequent food allergy
sensitization via barrier disruption in both the skin
and gqut. There has been success with the applica-
tion of emollients for the prevention of eczema in
infants. The identification of environmental fac-
tors such as length of gestation, mode of delivery,
type of feeding and early exposure to antibiotics,
on the composition of gut microbiome in relation
to eczema has also been researched to identify
potential targets to help reduce the development
of allergic diseases. More recently, a shift from al-
lergen avoidance to tolerance induction through
early introduction of allergenic foods has occurred
based on several randomised controlled preven-
tion trials which have exposed infants to allergens
and demonstrated a protective effect (for peanut,
and hens eggq) in the development of food allergy.



RESEARCH PRIORITIES, QUALITY
CRITERIA, INNOVATIVE APPROACH

Research priorities « Consensus-based European gquidelines for

For additional randomised controlled trials are
required to further assess early exposure to
common and multiple food allergens (i.e. peanut,
eqgg, cow’s milk, soya, wheat) for the prevention
of food allergies via tolerance induction including
follow-on studies of these cohorts. Study designs
should consider the effect of intervention during
all early life time intervals from pre-conception,
gestation, birth mode, and early childhood.

For studies to formally assess the uptake and ef-
ficacy of contemporary prevention guidelines in
both high risk and unselected children in those
countries where they have been applied.

For additional randomised controlled trials look-
ing at both oral and sublingual immunotherapy
as treatment for food allergy (i.e. desensitiza-
tion strategies) in various age groups. Variabil-
ity of the treatment regimens and use of those
biologicals agents that may improve uptake and
persistence of treatment benefit should also be
formally assessed in these trials.

For additional trials focussing on prevention of
allergic disease targeting factors influencing the
skin and gut barrier (i.e. use of topical emollients,
probiotics, environmental influences on gut mi-
crobiome) and follow on effects:

» More specifically, research of early treat-
ment interventions for prevention of eczema
(i.e. use of biologics such as dupilumab) to
see if these agents either directly or indi-
rectly reduce other allergic diseases includ-
ing asthma in children.

For the development of future strategies to tar-
get treatment of children at high risk of devel-
oping allergic disease (i.e. early sensitization on
allergic testing prior to introduction of foods or
severe eczema in early infancy).

Standards and qualities of care
ASTHMA

International Consensus on (ICON) Paediatric
Asthma 2012

EAACI position statement on asthma exacerba-
tions and severe asthma (2013)

ECZEMA

EAACI/AAAAI/PRACTALL Consensus Report
2006

treatment of atopic eczema (atopic dermatitis)
in adults and children: part |

FOOD ALLERGY
« EAACI current recommendations for the pri-

mary prevention of food allergy 2014:

» Thereis no special diet required during preg-
nancy or for the lactating mother for all in-
fants

» All infants should be exclusively breastfed
for 4-6 months. If breastfeeding is insuffi-
cient or not possible, infants at high-risk (of
allergy) can be recommended a hypoaller-
genic formula with a documented preventa-
tive effect for the first 4 months

» There is no need to avoid introducing com-
plementary foods beyond 4 months and
currently the evidence does not justify rec-
ommendations about either withholding or
encouraging exposure to potentially aller-
genic foods after 4 months once weaning has
commenced irrespective of atopic heredity.

Additional Society and Country-specific
guidelines have also recently been updated:
» US NIAID Guidelines for prevention of pea-
nut allergy
- Children with severe eczema, eqgg allergy
or both should have testing (specific IgE
and/or skin prick tests) and for introduc-
tion from 4-6 months age based on test
results
- Children with mild to moderate eczema
should have age-appropriate peanut-con-
taining food introduced around 6 months
of age
- Children with no eczema or food allergy
- for introduction of age-appropriate pea-
nut-containing foods into the diet freely
with other solid foods.

» UK Scientific Advisory Committee on Nutri-
tion/Committee on Toxicity Guidelines on
the timing of introduction of allergenic foods
into the infant diet

» Australasian Society of Clinical Immunology
and Allergy (ASCIA) - https://www.allergy.
org.au/images/pcc/ASCIA_Guidelines_in-
fant_feeding_and_allergy_prevention.pdf



» Canadian Society of Allergy and Clinical Im-
munology - http://foodallergycanada.ca/
wp-content/uploads/FAQs-for-early-infant-
feeding-quidelines.pdf

» Guidance in the context of resource-con-
strained settings - http://www.jacionline.
org/article/S0091-6749(16)31287-8/
pdf

» World Allergy Organization (WAO) Food
Allergy - http://www.worldallergy.org/ed-
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THE EXPOSOME IN ALLERGY AND ASTHMA:
DIET, NUTRITION, LIFESTYLE, SOCIAL

AND PSYCHOLOGICAL FACTORS, CITY
PLANNING AND SOCIAL DETERMINANTS
OF HEALTH. THE FUNCTIONAL PHENOTYPE

GAPS IN KNOWLEDGE

Along with known internal and external factors,
such as the atopic predisposition and individual
immune system reactions, environmental factors
have an impact on the development of allergic
disorders. Rapid changes in the modern environ-
ment are intertwined with immune health through
synergistic biological, psychological, social, and
ecological factors. The cumulative measure of en-
vironmental influences and associated biological
responses throughout life is termed the “expos-
ome.” (Figure 1). This includes external factors
such as the environment, diet, behavior, social in-
fluences and infections, as well as cumulative bi-
ological responses to exposures and endogenous
processes. The concept of “exposome” includes 3
types of exposures: (1) the general environment,
including urban or rural residence, climate, air pol-
lution, education; (2) the specific external environ-
ment, including diet, physical activity, tobacco ex-
posure, infection, occupation; (3) the internal body
environment (Box 1).

Specific living conditions in childhood, as well as
the psychological maturity of mothers, who pro-
vide multisensory stimulation vital to the child’s
psychological development, may influence the risk
of allergy onset and progression. Studies have
shown the presence of CRF1 receptors on mast
cells, structurally similar with CNS receptors. The

role of neurogenic inflammation in forming skin,
intestinal and airway barriers has been also rec-
ognized. Given this close relationship, it has been
proposed that the characterization of asthma phe-
notypes should include functional differences in
affective neural circuits, the so-called “neurophe-
notypes”. However, studying neuropeptides role in
allergic inflammation is still ongoing.

Furthermore, indoor and outdoor air pollutants
have shown to promote the onset of atopic dis-
ease. Both traffic-related air pollution and environ-
mental tobacco smoke negatively affect lung de-
velopment and function. Children and adolescents
living in low-income urban communities are at dis-
proportionate risk for severe asthma and present
increased cytokines from peripheral blood lympho-
cytes.

A significant gap exists between the current un-
derstanding of disease risk and active measures to
alter these exposures affecting health. Increasing
evidence supports the important, but not exclu-
sive, role of allergy in severe asthma. Early atopic
sensitization is critical in determining the severity
of disease later in life. Mechanistic implications of
interacting cofactors, such as virus infections, pol-
lution, smoking and work-related exposures, need
to be completely uncovered to allow novel thera-
peutic targets.
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Diet, nutrition, lifestyle, social and
psychological factors

In utero Birth Childhood Adolescence Adulthood

Figure 1. The cumula-
tive environmental in-
fluence and associated
biological  responses
throughout life.

Box 1. Different exposures
that may affect allergic disease development *

Microbiome Mode of delivery
Early life diet
External environmental biodiversity exposures
Pre and postnatal antibiotic exposure

Allergens Dust mites
Cockroach
Molds
Pets
Mice

Air pollution Industrial pollution
Traffic-related air pollution
Environmental tobacco smoke
Second-hand smoke

Others Diet
Obesity
Physical activity
Socioeconomic status
Psychosocial stressors

"Different exposures that may affect allergic disease development. These

exposures have been artificially subdivided in this table for the purpose of

better understanding, but actually these and many others interact simul-
taneously with each other and interfere with allergic disease

EAACI White Book I



RESEARCH PRIORITIES, QUALITY
CRITERIA, INNOVATIVE APPROACH

Exposome-focused projects are needed to exam-
ine the complex interplay of environment and ge-
netics to determine the most cost-effective inter-
ventions for reducing the risk of allergic disease.
A key challenge is to learn the types of exposures,
potential interactions, and the exact timings and
amounts that impact health.

The minimum air quality standards to prevent det-
rimental effects on lung development and atopic
disease and the timing (i.e. prenatal, first year of
life, or cumulative lifetime exposure) when the sub-
jects are most susceptible to air pollution should
be identified. Personalized interventions and effi-
cient city planning can be developed to reduce the
risks associated with pollution exposure.

Innovative approaches may include: geographic
information, system-based pollutant models and
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THE EXPOSOME IN ALLERGY AND ASTHMA:

INDOOR AND OUTDOOR ENVIRONMENT

Allergy is the fourth chronic disease in the world and respiratory allergies rank first among infant
chronic diseases (WHO). The environment is a major source of the allergens. Indoor, the allergens
are especially house dust mites (Dermatophagoides pteronyssinus and farinee), storage mites, pet
dander and fungal spores. Outdoor, the main allergens are pollen and fungal spores.

GAPS IN KNOWLEDGE

The different networks set up to monitor the out-
door allergen exposure and to produce information
on the allergy risk due to the airborne particles are

changing deeply:

« Aerobiological monitoring networks are becom-

ing ever denser, especially for pollen, with more
than 500 traps in Europe (figure 1). They fol-
low at present a new European standard (EN TS
16868). The availability of long series enables
to study the evolution in the last three decades
of the main pollen and fungal spores under the
combined influence of climate change (length of
pollination, pollen index, transfer of the vegeta-
tion to the North and in altitude) and the chem-
ical air pollution (exacerbation of symptoms,

modification of the allergen content of biologi-
cal particles).

Exposure data can be cross-referenced with
clinical data from sentinel physicians’ networks
or, in the last few years, with symptom load pa-
tient’s networks. These last ones receive sup-
port from the new information technologies and
are very important for doctors to better diag-
nose allergy, and for the patients to better man-
age their disease.

Indoor biological particles samplers (impac-
tors, cyclone) are usually help identifying dif-
ferent microorganisms such as bacteria, yeast
and moulds. The later are important as allergy
sources.
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RESEARCH PRIORITIES, QUALITY
CRITERIA, INNOVATIVE APPROACH

The main evolution started in recent times but still
requires many years of development focused on
new methods of sampling and analysis of the air-
borne biological particles.

Aerobiological monitoring networks development
must allow real-time analysis to produce daily in-
formation on the allergy risk.

The use of modelling, simulation and high-perfor-
mance computing to forecast pollen (and eventu-
ally fungal spores) concentrations has considera-
bly increased, and is expected to increase further.
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Figure 1. Pollen stations in Europe in 2017
(source EAN).

However, the reliability of the information based
on these new techniques still needs to be tested by
comparison to observations.

At the requlatory level, it is worth noting in recent
years an evolution of the legislation on biological
particles in some European states such as France.
This legislation might be extended to other coun-
tries in order to achieve European legislation on
airborne pollen and fungal spores. In the same
way, we must stress an evolution of the regulation
relating to invasive allergenic plants as the differ-
ent ragweed species.
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Immunol 2015;167:158-166.
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