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1  | INTRODUC TION

The major goals of EAACI's three official journals ‐ Allergy, Pediatric 
Allergy and Immunology, and Clinical and Translational Allergy are to 

support health education, in which allergy prevention and manage‐
ment play a critical role, and to disseminate the allergy knowledge 
to all stakeholders. The EAACI journals reported prognostic bio‐
markers, primary and secondary prevention of allergic diseases, 
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Abstract
The European Academy of Allergy and Clinical Immunology (EAACI) supports three 
journals: Allergy, Pediatric Allergy and Immunology, and Clinical and Translational 
Allergy. EAACI's major goals include supporting the promotion of health, in which 
the prevention of allergy and asthma plays a critical role, and disseminating the 
knowledge of allergic disease to all stakeholders. In 2018, the remarkable progress 
in the identification of basic mechanisms of allergic and respiratory diseases as well 
as the translation of these findings into clinical practice were observed. Last year's 
highlights include publication of EAACI guidelines for allergen immunotherapy, many 
EAACI Position Papers covering important aspects for the specialty, better under‐
standing of molecular and cellular mechanisms, identification of biomarkers for dis‐
ease prediction and progress monitoring, novel prevention and intervention studies, 
elucidation of mechanisms of multimorbidities, introduction of new drugs to the clin‐
ics, recently completed phase three clinical studies, and publication of a large number 
of allergen immunotherapy studies and meta‐analyses.
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asthma, and food allergy in 20161,2 and 2017.3 EAACI published 
allergen‐specific immunotherapy guidelines (AIT) in 2018,4-18 and 
there have been extensive literature reviews and meta‐analyses on 
the subject.19-24

Allergic diseases and asthma concern over 25% of the European 
population and cause a very high socio‐economic burden. 
Strategies for early diagnosis, prevention, and control need to be 
anchored on a strong political agenda to implement the results of 
the research into practice. Two important political activities at the 
EU Parliament were reported in the journals: A European Summit 
on the Prevention and Self‐Management of Chronic Respiratory 
Diseases (29 March 2017)25 and a European Symposium on the 
awareness of allergy for a promotional campaign (26‐28 April 
2016).26 This paper summarizes the 2018 achievements in asthma 
and rhinitis.

2  | GENETIC S OF ALLERGIC DISE A SES 
AND A STHMA

The genetic predisposition to allergic diseases and asthma is well 
known and there is ongoing interest in determining how genetic vari‐
ants affect disease susceptibility. A meta‐analysis of 13 multiethnic 
studies from the Pharmacogenomics in Childhood Asthma indicated 
that rs7216389 polymorphism at the locus 17q21 is associated with 
a higher risk of exacerbations in asthmatic children, even when using 
oral corticosteroids.27 Children carrying interferon regulating factor 
(IRF‐1) polymorphisms, rs2706384, rs2070721, and rs10035166, re‐
sulted in  the upregulation of pro‐inflammatory genes and were at 
a higher risk of developing allergic asthma.28

Genetic mutations in the SPINK5 gene, which encodes a serine 
peptidase inhibitor Kazal‐type 5 essential for skin regeneration, were 
challenge‐proven to be associated with IgE‐mediated food allergy in 
children.29 Preliminary results suggest that the polymorphism vari‐
ant rs9325071 led to increased skin permeability as measured by 
transepidermal water loss. There is recent evidence suggesting that 
genetic variants related to adult lung function are associated with 
lung function and asthma in 10‐year‐old children.30 Other factors 
also played a role, such as maternal atopy, tobacco smoke exposure, 
and birth weight.

3  | NOVEL HIGHLIGHTS ON MECHANISMS 
OF ALLERGIC DISE A SE

Tumor necrosis factor–like weak inducer of apoptosis (TWEAK) is a 
transmembrane protein involved in many cellular processes, includ‐
ing airway inflammation. Sputum TWEAK expression is significantly 
higher in asthmatic children, and the levels can be directly correlated 
with asthma severity in children with noneosinophilic asthma.31 
Bronchial fibroblast‐derived exosomes from severe asthmatic pa‐
tients have a lower expression of transforming growth factor‐beta 2 
(TGF‐β2), promoting epithelial cell proliferation.32

There are three distinct developmental stages of allergic rhini‐
tis (AR), nonsensitized, asymptomatic sensitized, and allergen‐in‐
duced symptomatic, with a different expression of Th2 cytokines at 
each stage.33 Stimulation with Japanese cedar pollen (JCP) did not 
produce a response at the nonsensitized stage. The asymptomatic 
sensitized stage was characterized by production of IL‐4 and a small 
amount of IL‐13. The cells in the JCP‐AR stage reacted to IL‐33 and 
produced large amounts of IL‐5 and IL13. In addition, ST2, an IL‐33 
receptor, is only upregulated in patients with allergen‐induced AR 
and can be used as a marker for disease progression.

In a controlled allergen challenge facility, 3  hours of exposure 
to grass pollen led to DNA methylation changes in  the peripheral 
blood mononuclear cells (PBMCs) of AR patients but not in healthy 
controls.34 A lower SLFN12 expression at baseline was associated 
with more severe allergic symptoms. These epigenetic changes can 
potentially be used as biomarkers of symptom severity. In a separate 
study, DNA methylation in chromosomal regions previously linked to 
asthma has been demonstrated to increase the risk of children with 
rhinovirus‐induced wheezing to develop asthma.35 In a 10‐year fol‐
low‐up study, local AR has been demonstrated to be an independent 
rhinitis phenotype with a low rate of conversion to systemic atopy 
but significantly worsening throughout the years.36

The epithelial barrier is the first line of defense against the exter‐
nal environment. A defective epithelial barrier has been associated 
with the development of AR with an increased histone deacetylase 
activity (HDAC).37 The epithelial barrier function in allergic diseases 
is difficult to study in the intact lung and so epithelial cell lines are 
often used. However, care should be taken when analyzing the re‐
sults as different cell lines exhibit different immune and epithelial 
barrier responses. In this context, Calu‐3 cell lines and freshly iso‐
lated primary nasal epithelial cells had different responses to the 
exogenous stimuli Staphylococcus aureus enterotoxin B (SEB) and 
house dust mites (HDM).38 The transmembrane protein cadherin‐
related family member 3 (CDHR3) was downregulated in peripheral 
blood leukocytes from children with rhinovirus‐induced wheezing 
during the acute phase of bronchial obstruction but returned to 
healthy levels at the follow‐up visit 2‐3 months later, irrespective of 
the rhinovirus species.39 It was proposed that the reduced CDHR3 
mRNA levels lead to an increase in the permeability of the airway 
epithelial barrier, increasing susceptibility to allergic diseases.

Chronic rhinosinusitis (CRS) is an inflammatory condition, com‐
monly divided into CRS with nasal polyps (CRSwNP) and without 
nasal polyps (CRSsNP). Patients suffering from CRSsNP have sig‐
nificantly overexpressed leucine‐rich repeat kinase 2 (LRRK2) and 
reduced NRON (noncoding repressor of NFAT) expression in nasal 
tissues compared with CRSwNP patients and healthy controls.40 
Pro‐inflammatory cytokines modulate LRRK2 mRNA expression 
suggesting a negative role of LRRK2 during inflammation. Local 
IL‐25 promotes the production of Th2 cytokines in polyp tissues 
of CRSwNP and may become of interest as a potential therapeu‐
tic target.41 Myeloid dendritic cells (mDCs) present in nasal polyps 
have elevated surface expression of IL‐17RB and ST2, suggesting 
that mDCs might be actively involved in IL‐25‐ and IL‐33‐induced 
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Th2‐type immune responses and eosinophilic inflammation.42 The 
IL‐25 receptor (IL‐17RB) levels on eosinophil lineage–committed pro‐
genitor cells (EoP) are increased after exposure to allergen in allergic 
asthmatic patients. In addition, IL‐25 promotes migration of EoP to 
the airways after allergen challenge.43 These results were supported 
by the reduction of eosinophilic inflammation in the airways in IL‐25 
knockout mice sensitized to OVA.

B‐cell responses after venom exposure are similar in both venom 
immunotherapy‐treated allergic patients and naturally exposed 
healthy beekeepers, suggesting a similar role of regulatory B cells in 
allergen tolerance.44 IL‐10 is a key immune tolerance inducing cyto‐
kine that depicts Treg and Breg cells (Figure 1). The activation of pro‐
tease‐activated receptor (PAR)‐2 on B cells inhibits IL‐10 expression 
in peripheral B cells via upregulating Bcl2‐like protein‐12 (Bcl2L12).45 
Novel therapeutic candidates for the treatment of AR have been de‐
veloped that compete with Bcl2L12 and restore IL‐10 production, 
as recently demonstrated in a mouse model treated with Bcl2L12 
shRNA liposomes (Figure 2).

Forkhead box protein‐3 (Foxp3) is a key transcription factor of 
T regulatory (Treg) cells implicated in immune tolerance. A recent 
study in OVA‐sensitized mice demonstrated that DCs overexpress 

Foxp3 when exposed to low doses of Staphylococcal enterotoxin 
B (SEB). These results suggest that SEB can be used as an adju‐
vant to enhance the specific immunotherapy (SIT) therapeutic 
efficiency.46

4  | PREDIC TION AND PRE VENTION OF 
ALLERGIC DISE A SE

The sequential progression of eczema to hay fever and then asthma 
has been coined the atopic march. A systematic review of sibling 
and twin studies reveals that genetic factors are predominantly re‐
sponsible for the progression of atopic march diseases while envi‐
ronmental factors only play a minor role.47 There is ongoing interest 
in understanding the relationships between genetics, nutrition, and 
allergic diseases. Genetic variants in chromosome 17q21 are known 
to increase the risk of childhood asthma and it has been recently 
demonstrated that breastfeeding has a protective effect on these 
children, experiencing less respiratory symptoms.48 Other early di‐
etary factors, such as eating fish at least once a month at 12 months 
of age, reduced the risk of AR by age twelve.49 Consumption of 

F I G U R E  1   B‐cell responses to venom 
immunotherapy. Venom immunotherapy 
induces the generation of regulatory T (T 
reg) cells, which produce IL‐10 and TGF‐β, 
and suppress the effector cells of allergic 
inflammation. In addition, these cytokines 
promote generation of IgG4 antibodies 
with the anti‐inflammatory activity. High‐
dose bee venom exposure in vitro leads to 
an increase in the frequency of (A) IL‐10‐
producing CD73− CD25+ CD71+ B cells, (B) 
CD19+ CD27hi CD38hi and (c)PLA‐specific 
IgG4‐switched B cells

 13989995, 2019, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/all.14068 by U

niversité de V
ersailles-Saint-Q

uentin-en-Y
velines, W

iley O
nline L

ibrary on [07/06/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



2332  |     BOUSQUET et al.

ultra‐processed food and drink products in adolescents is associated 
with asthma and wheezing in a dose‐dependent manner.50

There is increasing evidence linking vitamin D levels, the micro‐
biome, and allergies.51 Early‐life probiotic supplementation with 
Lactobacillus rhamnosus HN001 reduces the incidence of eczema 
and hay fever at 11 years of age.52 HN001 is not present in breast‐
milk and so direct infant supplementation is necessary to prevent 
infant eczema.53 A systematic review and meta‐analysis indicates 
that the  intake of vitamin D during pregnancy, as measured from 
25‐hydroxyvitamin D levels, is associated with a reduction in the 
offspring's respiratory tract infections but there is no support‐
ing evidence on a beneficial effect on asthma or allergies.54 The 
airway microbiota composition in children is different in healthy, 
asthmatic, and remission groups.55 The severity of bronchial hyper‐
responsiveness is associated with the presence of specific bacteria, 
upregulation of inflammatory genes, and lack of anti‐inflammatory 
prostaglandin E2 genes in the airway microbiome of asthmatic chil‐
dren. A three‐generational cohort study has recently shown that 
children whose maternal grandmother smoked during pregnancy are 
at higher risk of developing early persistent childhood asthma. These 
findings could be attributed to epigenetic alternations in the fetal 
germ cells.56

Wheezing preschool children have a characteristic metabolic 
urinary profile that can be used to predict if they will develop early‐
onset asthma after a 3‐year follow‐up.57 Dimethylamine and allan‐
toin are gut microbial‐derived metabolites that have been associated 
with asthma development in early childhood and are potential prog‐
nostic markers of asthma.58 A comprehensive systematic review and 
meta‐analysis has recently reviewed bronchial hyperresponsiveness 
(BHR) in preterm‐born subjects.59 Bronchial provocation tests to 
methacholine and exercise indicated that preterm‐born individuals 
had greater BHR compared with term‐born, particularly those with 
chronic lung disease.

A data‐driven analysis of the Canadian Asthma Primary 
Prevention Study has classified 525 children at high risk of asthma 
into three wheeze trajectory groups :  low progressive (69%), early 
transient (10%), and early persistent (21%). These children were 
followed from birth to 15 years of age, considering both modifiable 
and nonmodifiable variables. Preventive measures targeting modifi‐
able factors (smokers and pets in home, breastfeeding and daycare 
at 24 months) are most effective in the early persistent trajectory 
group.60 In a group‐based trajectory modeling analysis of 1,116 
Japanese children, five phenotypes of asthma were identified ac‐
cording to their wheezing trajectories from 1 to 9 years of age.61

F I G U R E  2   B‐cell responses to allergen 
exposure. One of the pathological 
features of allergy is the compromised 
immunotolerance. An essential role in 
allergen tolerance is played by IL‐10‐
producing B cells, whose function has 
been demonstrated to be impaired in 
allergic patients. Allergen exposure results 
in the activation of epithelial cells and 
secretion of epithelial‐derived cytokines, 
such as IL‐25, IL‐33, and TSLP. These 
alarmins activate DCs, which present the 
antigen to naïve T cells, initiating Th2 
cell differentiation, and induce type 2 
cytokine release from ILCs. IL‐13 released 
from ILC2s induces mucus secretion by 
goblet cells, whereas IL‐5 and IL‐9 recruit 
and activate mast cells and eosinophils. 
IL‐4 primes B cells to synthesize IgE that 
binds to their receptors on basophils and 
mast cells. Mast cell–derived tryptase can 
activate a protease‐activated receptor 
2 (PAR2) on B cells. The activation of 
this receptor increases the expression 
of Bcl2L12 that has an inhibitory effect 
on IL‐10. This effect can be reversed by 
treating B cells with Bcl2L12 shRNA‐
carrying liposomes
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The original Asthma Predictive Index (API) was based on a pa‐
rental questionnaire using a score from 1 to 5 (Likert scale) on the 
number of wheezing episodes within 1 year during the first 3 years. 
However, it does not specify the number of wheezing episodes re‐
quired to be classified as frequent.62 A recent retrospective cohort 
study suggests that 2 or more wheezing episodes within an interval 
of 3 years should be considered when applying API for retrospective 
studies using medical records.

5  | EPIDEMIOLOGY OF ALLERGIC DISE A SE

Air monitoring of nonbiological components is routinely carried 
out by the government, unlike pollen and spore counts which are 
not always government‐funded and freely accessible. Similarly 
to chemical pollutants, the current pollen and spore monitoring 
stations have now been mapped, facilitating the access of in‐
formation.63 The EAACI Task Force of the Immunotherapy and 
Aerobiology and Pollution Interest Group has defined pollen ex‐
posure times.64 The suggested criteria have been computationally 
validated by analyzing Poaceae pollen count data from up to 40 
pollen monitoring stations between 2012 and 2016.65 There is a 
strong association between outdoor pollen levels and the number 
of asthma‐related visits to the emergency department (ED) in chil‐
dren and adolescents aged <18 years, as recently demonstrated by 
a systematic review and meta‐analysis.66 Children aged between 
5 and 17 years had the highest ED presentations from exposure to 
ambient grass pollen.

The impact of air pollution in asthma and rhinitis will be exten‐
sively studied in the new project POLLAR (Impact of air POLLution 
on Asthma and Rhinitis) of the European Institute of Innovation and 
Technology (EIT Health).67 Air pollution in Taiwan is a major health 
concern. A nationwide study of a survey from 2011 with 6,346 chil‐
dren and a 2016‐2017 survey with 11 585 children found an asso‐
ciation between exposure to particulate matter ≤2.5 μm (PM2.5) and 
childhood asthma. During this time period, there was a rise in the 
prevalence of asthma in spite of the 19% reduction in the concen‐
tration of PM2.5 and a significant reduction in the effect of PM2.5 on 
childhood asthma.68

In a Swedish birth cohort (BAMSE) study, it was found that 
exposure to mould or dampness during infancy was associated 
with the subsequent onset of asthma and rhinitis in adolescence 
(16 years old).69 However, there was no correlation between IgE 
sensitization to aero‐ or food allergens and exposure to mould or 
dampness during infancy. In Brazil, asthmatic adults are commonly 
exposed to household air pollution (wood burning), cigarette 
smoke, or both. Among these factors, dual exposure led to the 
poorest asthma control and greatest asthma severity. In addition, 
indoor wood burning led to more detrimental respiratory problems 
compared to cigarette smoke.70 Given the importance of airborne 
allergens in the home, a pilot study was undertaken to quantify 
the indoor concentration of allergens. The sample was collected 
using commercially available low volume air sampling pumps and 

DUSTREAT® dust samplers and quantified at a very low detection 
limit using a MARIA® immunoassay.71 The effect of air condition‐
ing and cold air on asthmatics has been recently reviewed.72 The 
sudden change in temperature when entering an air‐conditioned 
space can exacerbate the respiratory symptoms of patients with 
asthma and COPD.

Maternal hypothyroidism is known to increase the risk of child‐
hood asthma in the offspring, especially if the mother did not receive 
thyroid hormone treatment during pregnancy.73 The association be‐
tween bronchial asthma and severe α‐1‐antitrypsin (AAT) deficiency 
is unclear. The proportion of individuals with deficient AAT geno‐
types is similar in asthmatic patients sensitized to HDM to that of the 
general Spanish population.74

It is well known that children growing up in farms have a reduced 
risk of developing asthma and allergic diseases. This protective 
“farm effect” was studied in farm children from different European 
countries in terms of living in close proximity to another farm using 
geocoded data from the GABRIELA study (2005‐2007).75 Clustered 
farms within a 100 m radius were exposed to a broader microbial 
diversity, additionally contributing to the protective farm effect of 
asthma. For the first time, the beneficial immunoregulatory effect 
of cattle farm dust was compared with the negative effect of urban 
PM using the same research methods, and so allowing for a system‐
atic comparison between the two environments in vitro. The effects 
were measured by stimulating children's PMBCs with either farm 
dust extract or PM samples for 18 hours.76

Fractional exhaled nitric oxide (FeNO) levels and sputum eo‐
sinophil counts can be used as complementary diagnostic tools for 
occupational asthma. This is particularly valuable for subjects who 
fail to demonstrate nonspecific bronchial hyperresponsiveness as 
measurements are often taken outside the workplace, some  time 
after exposure to the sensitizing agent.77 A manufacturing and pack‐
aging factory worker has been recently reported with occupational 
asthma from exposure to Gammarus shrimp powder due to sensitiza‐
tion to the Pen m 4 allergen.78

6  | PRE VALENCE OF ALLERGIC RHINITIS

Allergic rhinitis is a global health concern affecting more than 
400  million people worldwide. The Allergy Management Support 
System (AMSS) was established to support general practitioners in 
the management of allergy patients in primary care.79 A recent study 
evaluated the usefulness and compliance of the AMSS recommenda‐
tions which are sent to the general practitioner within 10 working 
days after receiving the sIgE test results. The majority of General 
Practitioners (GPs) who responded to the AMSS questionnaire gave 
positive feedback suggesting that AMSS can be used to support the 
management of allergic patients in primary care. The Allergic Rhinitis 
Clinical Investigator Collaborative (AR‐CIC) is a network of experi‐
enced AR specialists that are continuously working on improving re‐
search tools to analyze data obtained from nasal allergen challenge 
tests. The network validated the efficacy of the current AR‐CIC 
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nasal allergen challenge procedure of a novel peptide‐based immu‐
notherapy for cat allergy.80

House dust mites are one of the major sources of indoor al‐
lergens in Central Europe, and cockroach allergy has been asso‐
ciated with the onset of asthma in the United States and Asia. In 
a study of the sensitization profiles of HDM and cockroach aller‐
gic patients living in Central Europe, it was found that most pa‐
tients were sensitized to more than one allergen component from 
the same source.81 The authors suggested quantifying at least 
the three major mite components Der f 1, Der p 1, and Der f 2. 
A meta‐analysis and systematic literature review has recently re‐
ported on the prevalence of spider mite sensitivity.82 Even though 
there was a high heterogeneity and publication bias, the study in‐
dicated a 22.9% global prevalence of allergies to spider mites with 
a 7% monosensitization rate, suggesting that spider mites produce 
unique allergens.

The symptoms caused by AR can have a significant impairment 
on quality of life (QoL) but little is known on the QoL of NAR pa‐
tients even though there are estimates of 200‐400 million people 
suffering from this condition. In contrast to the well‐known signif‐
icant impairment of QoL in AR patients, the degree of impairment 
in QoL in NAR remained unknown for a long time due to a lack of a 
validated questionnaire to assess QoL in the NAR patient group. A 
significant QoL impairment was found in both AR and NAR patients 
combined with a low treatment satisfaction, emphasizing the need 
for adequate treatment, especially in the NAR patient group.83 US 
swimmers have a higher prevalence of rhinitis than the general pop‐
ulation. A questionnaire‐based study assessed the prevalence of rhi‐
nitis in elite and nonelite swimmers, other athletes, and the general 
population, focusing on the swimming performance and QoL of the 
participants.84 These findings indicate a higher prevalence of NAR 
in swimmers compared to controls, but not of AR compared to con‐
trols, highlighting the need for appropriate management of rhinitis in 
swimming athletes.

7  | MULTIMORBIDIT Y

Allergic rhinitis and nonallergic rhinitis (NAR) are associated with 
poorer asthma control. The BAMSE birth cohort study showed pe‐
ripheral airway obstruction in individuals with allergic asthma with 
or without rhinitis, as measured by impulse oscillometry.85 These 
subjects also had significantly elevated levels of FeNO and blood 
eosinophils compared with nonallergic asthmatic individuals. These 
findings suggest that small airway disease can be attributed to the 
eosinophilic inflammation in allergic asthma.

The relationship between lung function and multimorbidity of 
asthma and rhinitis was studied in the Multicenter Allergy Study (MAS) 
birth cohort at different time points up to adolescence.86 Single and 
multimorbid phenotypes could not be distinguished based on lung 
function data alone. However, bronchial provocation tests clearly 
identified individuals with asthma and/or rhinitis. The severity of 
bronchial hyperresponsiveness was associated with multimorbidity, 

particularly when the children reached 20  years of age. A separate 
study with participants from the French EGEA and Swedish BAMSE 
indicated that multimorbid asthma and rhinitis continue from adoles‐
cence to adulthood.87 The four asthma‐rhinitis phenotypes had differ‐
ent IgE sensitization patterns against the 64 aeroallergens measured 
using the MEDALL‐chip microarray. There were also differences be‐
tween the two populations (EGEA and BAMSE) due to the different 
allergenic environments and asthma phenotypes considered.

A 15‐year Finnish follow‐up of a population‐based cohort re‐
vealed higher mortality of adults with asthma.88 Increased mortality 
was attributed to the development of COPD, malignant respiratory 
tract neoplasms, and cardiovascular diseases. Smoking is one of the 
major factors contributing to total mortality. In the studied popu‐
lation, asthmatics with AR and/or allergic conjunctivitis have a re‐
duced risk of mortality.

8  | DIAGNOSIS OF CHRONIC 
RHINOSINUSITIS

The recommended approach to clinical diagnosis of CRS has been 
outlined by the European Position Paper on Rhinosinusitis and Nasal 
Polyps (EPOS).89 It has been defined as experiencing cardinal sinona‐
sal symptoms for at least 3 months, in addition to objective evidence 
obtained from endoscopic examination and/or CT scan. However, 
the EPOS guidelines do not specify how to measure the severity or 
frequency of subjective patient symptoms. Exploratory factor analy‐
sis (EFA) has been recently applied to a longitudinal study with 3,535 
participants responding to a questionnaire at different time points 
over 16 months.90 Five symptom factors have been clustered by ana‐
lyzing the EFA data on symptom frequency, severity, and degree of 
discomfort.

Chronic rhinosinusitis is a heterogeneous disease with different 
clinical phenotypes that are not fully understood. Seven different 
endotypes have been identified in 246 postoperative Chinese CRS 
patients by integrating cellular, molecular, and clinical variables in the 
same cluster analysis, providing insights into the underlying patho‐
logical mechanisms.91 This cluster analysis revealed a new endotype 
of CRS characterized by upregulation of IL‐10 and difficult‐to‐treat 
CRS.

The Sino‐Nasal Outcome Test (SNOT)‐22 is a widely used, 
validated questionnaire. The SNOT‐22 scores correlate with the 
visual analogue scale (VAS) for total nasal symptom score and in‐
dividual sinonasal symptoms.92 In addition, the SNOT‐22 scores 
had a strong correlation with both chronic rhinitis phenotypes 
(CRSwNP, CRSsNP) but varied with different levels of disease 
control. These results suggest that VAS can be used as a simple 
tool to measure CRS disease severity and support the use of VAS 
in mHealth apps.

Allergic rhinitis can severely impact QoL and sleep, which can 
lead to anxiety and depression. In a large Spanish cohort, the quality 
of life, anxiety, depression, and quality of sleep were evaluated in 
patients with perennial and seasonal AR rhinitis, in and out of the 
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pollen season. Using validated questionnaires, symptom severity 
was directly correlated with worsening of all the variables measured, 
regardless of the duration of allergen exposure.93

9  | A STHMA TRE ATMENT

Daily inhaled corticosteroids are the most commonly used treatment 
for mild persistent asthma. There is ongoing research into alternative 
methods, such as the intermittent administration of beclomethasone 
in children.94 Tiotropium has been recently demonstrated to be a 
safe add‐on therapy of inhaled corticosteroids in children aged 6‐11 
with symptomatic moderate asthma and its pharmacokinetic param‐
eters were similar to those obtained in adolescents and adults.95

After mites and pollens, animals are the third leading cause of aller‐
gic asthma. The recommendations for the diagnosis and treatment of 
dog and cat allergies have been recently reviewed in a consensus doc‐
ument prepared using the RAND/UCLA Appropriateness Method.96

Severe asthma that is nonresponsive to inhaled corticosteroids 
represents a significant socio‐economic burden. Children with se‐
vere asthma that is nonresponsive to standard inhaled corticoste‐
roids have a distinct pattern of transcription factors expressed in 
CD4 T cells compared with nonsevere asthma.97 The clinical data 
from the Italian Registry (RItA) from 493 severe/uncontrolled asth‐
matic patients across 27 clinical centres were analyzed and found 
to be similar to those obtained from other European and US stud‐
ies.98 In a real‐life study, a large cohort of Japanese patients with 
severe or life‐threatening asthma were clustered into three groups 
according to the visual analogue scale scores obtained starting from 
14 days prior to hospitalization, in order to identify patterns leading 
to severe or life‐threatening exacerbations.99 The findings highlight 
the need for personalized asthma management, and various asthma 
treatment options for patients in each cluster have been proposed.

Montelukast is a cysteinyl‐leukotriene‐1 receptor antagonist and 
has been recently studied as a drug candidate for reducing the num‐
ber of wheezing episodes in children 3‐36 months of age.100 The ran‐
domized, double‐blinded, placebo‐controlled study suggested that 
treatment with montelukast had beneficial effects only during the 
first 7 days of treatment compared to placebo and may be used to 
replace salbutamol during that time period.

IgE is a promising therapeutic target for the treatment of aller‐
gic diseases, including allergic severe asthma, and to date, omali‐
zumab is the only FDA‐approved recombinant humanized anti‐IgE 
antibody. Novel research on IgE‐targeted therapies has been re‐
cently reviewed focusing on serum IgE neutralization, inhibiting 
IgE receptors in effector cells, and targeting IgE+ plasma cells.101 
Baseline blood eosinophil levels can be used as prognostic markers 
for response to omalizumab in patients with allergic asthma.102 A 
higher eosinophil count corresponded to a more effective omali‐
zumab response as observed from an increased rate of reduction 
in asthma exacerbations.

Allied health professional (AHP) training in asthma and aller‐
gic diseases varies considerably between different countries and 

professions. Allergic diseases are complex and warrant an interdisci‐
plinary team of professionals including nurses, dieticians, psycholo‐
gists, pharmacists, etc. In order to ensure standardized and qualified 
knowledge, EAACI has assembled a Task Force that has set guide‐
lines for the diagnosis and management of allergic diseases.103 The 
diagnostic therapeutic educational pathway (DTEP) is an educational 
programme on asthma prevention, symptoms, and treatment. The 
impact of this course was assessed in children and adolescents be‐
fore and after attending DTEP.104 There was a significant improve‐
ment in almost all health outcomes measured after attending the 
DTEP course across both age‐groups and particularly in the reduc‐
tion of the rate of drug prescriptions.

10  | TRE ATMENT OF ALLERGIC RHINITIS

There is a large discrepancy between what physicians instruct to AR 
patients and what they do in practice. The need for personalized 
medicine with a good fit for the patient's demands was discussed 
during a EUFOREA symposium at the 2017 European Rhinology 
Research Forum held in Brussels, Belgium.105 Data collected from 
the Mobile Airways Sentinel networK (MASK) app, named MASK‐air 
(formerly the Allergy Diary, indicate that there is poor patient com‐
pliance and that they prefer to self‐medicate.106 Nasal sprays pro‐
vide the rapid onset of action demanded by patients. MP‐AzeFlu is 
a nasal spray with a novel azelastine (AZE) and fluticasone propi‐
onate (FP) formulation. It has a 5‐minute onset of action threshold 
and in 15 minutes provides clinically relevant symptom relief. The 
AZE‐FP (MP29‐02) formulation reduced nasal hyperreactivity and 
nasal inflammatory mediators in patients with HDM‐AR.107 There is 
substantial clinical evidence on the efficacy of capsaicin nasal spray 
for the treatment of idiopathic rhinitis (IR). However, up to half of 
IR patients have had to be excluded from clinical trials so far be‐
cause they did not meet strict inclusion criteria. The capsaicin clini‐
cal response in these mixed rhinitis patients was  confirmed after 
12 weeks of treatment.108 The presence of NHR in both groups was 
a good indicator of therapeutic responsiveness.

11  | TRE ATMENT OF CHRONIC 
RHINOSINUSITIS

Glucocorticoids are commonly prescribed to reduce the inflamma‐
tion of CRS, albeit with varied success. An olfactory cleft score of 
3.5, as measured from a CT scan, is a prognostic indicator of a posi‐
tive therapeutic response to glucocorticoid therapy in CRSwNP pa‐
tients with similar accuracy as blood eosinophil counts.109

12  | ALLERGEN IMMUNOTHER APY (AIT)

Several important papers on AIT have been recently published. 
Recent studies confirmed AIT with grass allergen peptides (170 μg 
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over 3  weeks)110,111 and depigmented polymerized allergen ex‐
tracts112 as safe and effective treatments for local AR caused by 
grass pollen sensitization. A maximum cumulative dose of 490 μg of 
the grass pollen peptides was well tolerated with only a few minor 
adverse reactions.113 After completing AIT, symptoms can reoccur 
within a few years but can be prevented by receiving a short course 
booster. This has been demonstrated with recurrent pollen‐induced 
seasonal AR patients that experienced a reduction of symptoms 
when administered with an ultra‐short‐course booster AIT using ty‐
rosine‐absorbed allergoids containing the adjuvant monophosphoryl 
lipid A (MPL((R)).114 During the first year of birch pollen AIT, inhibi‐
tion mediator release assays using the patient's own IgE indicated 
that the clinical outcome depends on the AIT‐induced IgG antibodies 
to develop novel epitope specificities that can inhibit IgE binding to 
Bet v 1.115

Sublingual immunotherapy (SLIT) is a particularly attractive alter‐
native to AIT due to its ease of administration. The clinical efficacy 
and positive safety profile of the SQ HDM SLIT‐tablets in patients 

older than 12  years are known and have been recently extended 
to include children (5‐11 years) with moderate‐to‐severe SQ HDM 
AR116 and with perennial AR.117 The conjunctival provocation test is 
a good predictor of SLIT outcome after only 4 weeks of treatment 
and can be used to identify candidates that will benefit from SLIT 
for an upcoming pollen season.118 The levels of HDM‐reactive T‐cell 
subsets, ST2+CD45RO+CD4+ and IL‐5+IL‐13+CD27−CD161+CD4+, 
from PBMCs are reduced after 1 year of HDM SLIT and may be used 
as biomarkers of a positive therapeutic outcome.119 These cells have 
been proposed to play a role in the development of AR as pathogenic 
memory Th2 cells.

A novel subcutaneous AIT formulation (gpASIT + TM) contain‐
ing Lolium perenne peptides (LPP) and with a short up‐dosing 
phase has been developed to treat grass pollen‐induced seasonal 
ARC. Three‐week immunotherapy with 170 μg LPP reduced CPT 
reactivity significantly and increased protective specific antibod‐
ies. Grass and olive pollen seasons in Spain overlap and so it is 
difficult to identify the true nature of the allergen in patients with 

TA B L E  1   List of EAACI Guidelines and Position Papers and Editorials related to them published in 2018

Title References

EAACI guidelines on allergen immunotherapy – Out with the old and in with the new 4

Allergen manufacturing and quality aspects for allergen immunotherapy in Europe and the United States: An analysis from the 
EAACI AIT Guidelines Project

5

The international WAO/EAACI guideline for the management of hereditary angioedema – the 2017 revision and update 8

Allergen immunotherapy in people, dogs, cats and horses – differences, similarities and research needs 9

EAACI guidelines on allergen immunotherapy: Executive statement 10

EAACI guidelines on allergen immunotherapy: IgE‐mediated food allergy 11

EAACI guidelines on allergen immunotherapy: Allergic rhinoconjunctivitis 15

Challenges in the implementation of the EAACI AIT guidelines: A situational analysis of current provision of allergen 
immunotherapy

16

Influenza burden, prevention, and treatment in asthma‐A scoping review by the EAACI Influenza in asthma task force 17

EAACI guidelines on allergen immunotherapy: Hymenoptera venom allergy 18

Biomarkers for monitoring clinical efficacy of allergen immunotherapy for allergic rhinoconjunctivitis and allergic asthma: An 
EAACI position paper

123

Promoting and achieving excellence in the delivery of Integrated Allergy Care: the European Academy of Allergy & Clinical 
Immunology competencies for allied health professionals working in allergy

103

The urgent need for a harmonized severity scoring system for acute allergic reactions 127

Current practice of allergy diagnosis and the potential impact of regulation in Europe 128

EAACI/ENDA Position Paper: Diagnosis and management of hypersensitivity reactions to non‐steroidal anti‐inflammatory drugs 
(NSAIDs) in children and adolescents

129

Emerging roles of innate lymphoid cells in inflammatory diseases: Clinical implications 130

The roadmap for allergology in Europe: The subspecialty of allergology as “stop‐over” on the way to a full specialty. An EAACI 
position statement

131

AllergoOncology: Opposite outcomes of immune tolerance in allergy and cancer 132

EAACI position paper on how to classify cutaneous manifestation of drug hypersensitivity 133

An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and management of drug 
hypersensitivity

134

Drug hypersensitivity in children: Report from the pediatric task force of the EAACI Drug Allergy Interest Group 135

The EAACI/GA(2)LEN/EDF/WAO guideline for the definition, classification, diagnosis and management of urticaria 136

EAACI Position paper on the standardization of nasal allergen challenges 137

 13989995, 2019, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/all.14068 by U

niversité de V
ersailles-Saint-Q

uentin-en-Y
velines, W

iley O
nline L

ibrary on [07/06/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



     |  2337BOUSQUET et al.

seasonal AR. The molecular sensitization pattern revealed that 
most patients (76.2%) in a Spanish paediatric population were sen‐
sitized to both major grass (PhI p 1 + 5) and olive (Ole e 1) pollen 
allergens.120

Very preterm‐born children are predisposed to respiratory dis‐
eases due to improper lung maturation. Protein supplementation of 
preterm formula and maternal milk improves lung function at 6 years 
of age.121 Farming mothers have a higher exposure to endotoxins 
resulting in functional changes in the neonatal TLR2 gene polymor‐
phism that modulates the TLR2‐Treg‐Th axis, leading to a protective 
effect against allergy in the offspring.122 There is an ongoing search 
for biomarkers of disease and for predicting AIT clinical outcome. 
The EAACI Task Force on “Biomarkers for monitoring the clinical 
efficacy of allergen immunotherapy” has recently published a com‐
prehensive literature review on the biomarkers currently used for 
predicting the AIT clinical outcome in allergic rhinoconjunctivitis 
(ARC) patients with and without asthma.123

13  | SOCIO ‐ECONOMIC IMPAC T

A Swedish population‐based birth cohort study (BAMSE) investi‐
gated how asthma affects school performance in adolescents.124 
Multimorbidity and poor asthma control increased the likelihood 
of poorer school performance. Allergic rhinitis lowers the QoL and 
can lead to loss of productivity in the workplace. On average, AR 
patients are absent 1.5 days from work or school over a 3‐month 
period. A recent study indicates that the severity of depressed mood 
is a more important factor than nasal symptoms in determining the 
loss of productivity caused by AR.125

In a previous systematic review (1990‐2012),126 nonphar‐
macological asthma interventions, such as asthma management, 
education, and environmental interventions, were reported as 
cost‐effective. However, methods used to estimate costs and out‐
comes were not thoroughly studied. An updated systematic re‐
view (1990‐2016) has been recently published that highlights the 
strong variability in methods used to estimate costs and outcomes. 
The bottom‐up approach was the most frequently used method to 
estimate resource‐use costs and the clinical outcomes were most 
often measured using a self‐report asthma questionnaire, mainly the 
Asthma Quality of Life Questionnaire (AQLQ) and the EuroQol‐5 
Dimensions (EQ‐5D). The list of guidelines and Position papers pub‐
lished by EAACI is given in Table 1.
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