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Respiratory disorders involving either the upper and lower respiratory tracts, 
in particular Rhinits / Rhinosinusitis, Asthma and COPD (chronic obstructive 
pulmonary disease) are high prevalence diseases, associated with a relevant 
morbidity and not negligible social costs.

Respiratory Diseases in addition are a major cause of disability and thus result 
in a heavy economic burden, whereas allergic rhinits is under-diagnosed and 
undertreated or left to automedication.

The common process for both Allergic and Obstructive Respiratory Diseases 
is Inflammation.

The mechanisms and pathways of different types of inflammation will be 
deeply treated and the audience will get all the most recent news about the 
clinical application of this translational science. 

During the very recent years, there have been significant advances in the 
diagnostic and therapeutic approaches (e.g. component-resolved diagnosis 
for allergic diseases, biological drugs for severe asthma, new effective inhaled 
drugs for COPD). Mainly targeting different inflammatory traits: this will be 
the main topic.

How to define, detect, select the types of inflammation and the candidate 
drugs for treating them. 

The meeting will provide an up to date on the mentioned topics, with sections 
specifically devoted to upper airways asthma and COPD, including a fruitful 
scientific discussion about all the “hot topics” and the unmet needs.

A special effort has been made to collect the most important scientists and 
clinicians, from the world, to ensure an outstanding and high quality scientific 
program.
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Enrico Maggi, MD Full professor of Internal Medicine of the 
University of Florence (Italy), President of The Italian Society of 
Allergy, Asthma and Clinical Immunology.

The presentation wants to illustrate the key concepts of the 
pathogenetic mechananisms of allergy which in the last decades 
extraordinarily improved with relevant clinical outputs.  From the 
‘90yrs we know that Th2 cells are essential for allergic inflammation, 
since they produce type 2 cytokines, recognise allergens, induce 
IgE switch on B cells and recruit mastcells and eosinophils into 
tissues for maintaining the flogosis. Recently a new cell subset of 
innate immunity (ILC2) have been shown to amplify the allergic 
inflammation since their prevalent presence in tissues. 

The chronicity and tissue remodeling of respiratory allergy is 
characterised by tissue signals which address T cell to a “Th2 high”- 
(ILC2/Th2 responses) or a “Th2 low” (ILC3/Th17 responses) endotype, 
with a BAL prevalence of eosinophils or neutrophils, respectively. 
This double response is essentially due to T effector cell plasticity, 
modulated by microenvironmental signals. The definition of 
novel biomarkers detecting mucosal endotypes constitutes the 
mandatory step of investigation to design close therapeutical 
strategies and, thus, to open the era of personalised medicine also 
for allergic disorders. 

ADAPTATIVE IMMUNE RESPONSE IN ALLERGY 

6



Luis Caraballo, MD, PhD Institute for Immunological Research 
University of Cartagena, Cartagena, Colombia.

There are more than 30 clinically relevant mite species; two of them, 
Dermatophagoides pteronyssinus (Pyroglyphidae family) and Blomia 
tropicalis (Echimyopodidae family) are widely distributed. Since 
the individual genotype and the exposure to other environmental 
conditions are known to influence the final immune response 
against house dust mites (HDM), high heterogeneity of this response 
is expected, being the specific IgE responsiveness the best known 
phenotype resulting from this process. However, recognition by 
specific IgE antibodies (IgE-binding) is necessary but not sufficient to 
be an allergen. An allergen does not only induce specific IgE but also 
allergy reactivity and symptoms; in this regard, the clinical impact of 
most HDM allergenic components has not consistently documented 
by epidemiologic studies and provocation experiments. In addition, 
the analyses of the available data have been based on the frequency 
of IgE reactivity, not including other aspects of allergenic activity. 
As a result, components have been classified as ‘major’ and ‘minor’ 
allergens, which could be erroneously interpreted as if only the 
former were clinically important. Therefore, there are still important 
aspects to solve if we want to make allergy diagnosis accurate and 
personalized. These limitations and possible ways to be overcome 
are discussed in the frame of precision medicine, to conclude that a 
full characterization of the allergenic potential of each component, 
beyond IgE reactivity, is essential. Other recognized criteria for 

THE IMMUNE RESPONSES AND CLINICAL IMPACT  
OF MAJOR AND MINOR MITE ALLERGENS
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allergenic activity should be considered, among them the strength 
of the IgE response, the capability to activate basophils or histamine-
release and the induction of symptoms under appropriate in 
vivo provocation tests. In conclusion, the allergenic activity and 
clinical impact of extracts of B. tropicalis and D. pteronyssinus have 
been unequivocally demonstrated, but this has been done only for 
some of their IgE-binding components. Filling this gap is crucial for 
diagnosing allergy on the basis of the full allergenic potential and 
clinical impact of molecules, an approach that will permit a better 
selection of reagents for immunotherapy.
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EOSINOPHILS IN ALLERGIC INFLAMMATION: ACTIVATE INHIBITION  
OR INHIBIT ACTIVATION TO TREAT ALLERGIC DISEASES

Francesca Levi-Schaffer, The Institute for Drug Research, School of 
Pharmacy, Faculty of Medicine, The Hebrew University of Jerusalem, 
Israel

Allergic inflammation dominant cells are the mast cells and the 
eosinophils. Mast cells as activated by IgE mechanisms via allergens 
are the recognized primum movens while eosinophils infiltration and 
persistence in the inflamed tissue with the mast cells is the accepted 
feature of the late stage and of the chronic outcome of allergy.

Over the years we have defined a pro-inflammatory cross-
talk between these two cells that we have named the Allergic 
Effector Unit (AEU). Mast cell/eosinophils interactions that result 
in increased eosinophils chemotaxis, survival, degranulation, 
cytokine production and in mast cell survival, IgE-dependent and 
independent degranulation and cytokine production are mediated 
by both released mediators (soluble interactions) and by receptor/
ligands binding (physical interactions).

Prominent physical players of the activating AEU are the two 
receptors/co-receptors/ligands CD48 and 2B4. Nevertheless we 
have also described the presence and functional activity of two 
inhibitory receptors, i.e. CD300a and Siglec-7 on mast cells and on 
eosinophils that can indicate an anti-inflammatory or even pro-
resolution activity within the AEU.
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The goal of our research it to define in the framework of the AEU 
potential new targets for immunopharmacological intervention in 
allergic diseases. Our studies have been carried out in vitro on both 
human and murine mast cells and eosinophils and in vivo studies 
in murine models of allergic peritonitis, atopic dermatitis, allergic 
asthma.

In my presentation I will therefore illustrate our findings related 
to CD48/2b4 as expressed by mast cells and eosinophils as a main 
activating receptor bridging allergy and S. aureus infection that 
always co-exist in allergic tissues. I will moreover show our results on 
the allergic reactions inhibitory properties of CD300a and Siglec-7 as 
main inhibitory receptors as expressed by mast cells and eosinophils. 
Thus our strategy to treat allergy by inhibiting activation and/or by 
activating inhibition of mast cells, eosinophils and the AEU will be 
discussed in the framework of some data obtained in human allergic 
diseases.

References:
Bulfone-Paus S, Nilsson G, Draber P, Blank U, Levi-Schaffer F. Positive 
and negative signals in mast cell activation. Trends Immunol. 2017; 
38(9):657-667. doi: 10.1016/j.it.2017.01.008. Review.

CD48 on blood leukocytes and in serum of asthma patients varies 
with severity. Gangwar RS et al. Allergy. 2017; 72(6):888-895. doi: 
10.1111/all.13082. Erratum in: Allergy. 2017; 72:1591.
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CHRONIC URTICARIA

Mario A. Sánchez Borges, Allergy and Clinical Immunology 
Department Centro Médico Docente La Trinidad, Caracas,  
Venezuela.

Urticaria and angioedema constitute a group of diseases 
characterized by the development of wheals (hives), angioedema, 
or both. According to its duration they are classified as acute (< 6 
weeks), or chronic (> 6 weeks). According to the absence or presence 
of specific eliciting factors of the symptoms, it is classified as 
spontaneous or inducible.
The objectives of the diagnostic work-up are:  1) To exclude alternative 
diagnoses. 2) To assess disease activity by means of specific tools 
such as the Urticaria Activity Score (UAS), the Angioedema Activity 
Score (AAS); the burden of the disease (through the Chronic Urticaria 
Quality of Life questionnaire, CU-Q2oL); and its control (Urticaria 
Control Test, UCT). 3) To identify potential triggers and underlying 
causes.
The following diagnostic methods are indicated according to the 
data provided by the medical history and physical examination:

>  Commonly recommended tests: Complete blood count with 
differential, Erythrosedimentation rate  and/or C-reactive protein.

> Additional diagnostic tests (based on the medical history):

 Avoidance of suspected triggers (e.g. drugs, such as NSAIDs).
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 Tests for infectious diseases.

   Functional autoantibodies: Autologous serum skin test (ASST), 
Basophil activation test (BAT).

 Thyroid hormones and autoantibodies.

 Liver enzymes.

 Allergy skin tests.

  Tests for inducible urticaria: cold, delayed pressure, heat, 
solar, symptomatic dermographism, vibratory angioedema, 
aquagenic, cholinergic, contact.

 Serum tryptase.

 Skin biopsy.

Disease management includes the following:

1) Avoidance of triggers (NSAIDs, physical factors).

2) Stepwise pharmacological treatment: 

a. First line: Second generation antihistamines.

b.  Second line: Increased doses (up to 4 times) of second generation 
antihistamines.

c. Third line: Add-on Omalizumab. 

d. Fourth line: Add-on Cyclosporine. 

3) Other treatment options are available for refractory cases.

4)  Short course of oral corticosteroids are used in case of severe 
exacerbations.
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References:
1.  Zuberbier T et al. The EAACI/GA2LEN/WAO Guideline for the 

definition, classification, diagnosis and management of urticaria. 
Allergy 2017.

2.  Bernstein JA et al. The diagnosis and management of acute and 
chronic urticaria: 2014 update. J Allergy Clin Immunol 2014; 133: 
1270-1277.

3.  Powell RJ et al. BSACI Guideline for the management of chronic 
urticaria and angioedema. Clin Exp Allergy 2015; 45: 547-565.

4.  Sánchez-Borges M et al. Diagnosis and treatment of urticaria 
and angioedema: A worldwide perspective. World Allergy Organ 
J 2012; 5: 125-47.
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CURRENT AND FUTURE TREATMENTS: ATOPIC DERMATITIS

Dr. Med. Sandra Nora González-Díaz, Chief of the Regional 
Center of Allergy and Clinical Immunology,  University Hospital “Dr. 
José Eleuterio González”, Monterrey, Nuevo Leon, Mexico. 

Atopic dermatitis (AD) is a non-contagious, inflammatory, 
chronically relapsing, and intensely pruritic skin disease. The severity 
and in result, the treatment is established by the SCORAD index. 
Current treatment strategies aim at improving the skin barrier 
and suppressing exaggerated inflammation. Non phamacologic 
treatment includes avoiding agents that are irritants and are 
important causes of inflammation, specific triggers should be 
identified in every patient,  avoided as much as posible and food 
allergy should always be ruled out in patients with high clinical 
suspicion or persistent AD. The pharmacologic treatment includes 
emollients. Topical corticosteroids (TCS) are the most widely used 
anti-inflammatory treatment option, applied on inflammatory 
skin according to needs. The wet wraps with topical steroid can 
be applied up to 14 days and are recommended in flares. Topical 
calcineurin inhibitors (TCI) show adequate anti-inflammatory and 
antipruritic effects, and have less adverse effects of TCS like skin 
atrophy. The antiinflammatory potency of 0.1% tacrolimus ointment 
is similar to a TCS with intermediate activity. Phototherapy is 
an adequate therapeutic option improving skin lesions and is 
used in adults during chronic phases. The efficacy and safety of 
allergen-specific immunotherapy (ASIT) in AD has been shown in 
case reports, smaller cohort studies and larger multicentre trials 
on house dust mite immunotherapy. Systemic antihistamines 
targeting the histamine 1 receptor (anti-H1R) are used in acute AD 
flares against itch. Systemic anti-inflammatory treatment including 
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corticosteroids are useful in patients with flares at a dose of 0.5-1 
mg/kg for 5-7days. Other anti-inflammatory treatments include 
cyclosporine A, azathioprine, methotrexate. and mycophenolate 
mofetil. Intravenous immunoglobuline (IVIG) may be considered 
as a last resort treatment in severe, treatment refractory AD in 
children. Future treatments: In the last years, efforts have been 
made to explore the underlying mechanisms of AD, which has led 
to deeper insights into its pathophysiology and development of new 
treatment approaches. The results of omalizumab in patients with 
AD are controversial. Dupilumab is highly efficacious for controlling 
skin disease in patients with moderate-to-severe AD. The initial 
recommended dose in patients with AD is of 600 mg (300 mg in 
different sites) following by 300 mg every 2 weeks. Nemolizumab 
and BMS-981164 directed against the itch inducing cytokine IL-31 
secreted by activated T cells and Th2 cells are still in an early step 
of development. Tezepelumab is directed against thymic stromal 
lymphopoietin (TSLP), and is intended to reduce IL-4 gene expression 
and strong Th2 response. Anti-phosphodiesterase [PDE]  (Apremilast 
and Crisaborole) increase anti-inflammatory effects. The Janus 
kinase (JAK) inhibitor, Tofacitinib, reduces Th2 polarization, B-cell 
maturation and up-regulation of epidermal chemokines. The 
treatment of AD requires control of flares, prevention of exposure to 
potential triggers and the combination of multiple therapies.

References:
1)  ETFAD/EADV Eczema task force 2015 position paper on diagnosis 

and treatment of atopic dermatitis in adult and paediatric patients 
JEADV 2016, 30, 729–747

2)  Brunner et al. The immunology of atopic dermatitis and its 
reversibility with broad-spectrum and targeted therapies(J Allergy 
Clin Immunol 2017;139:S65-76

3)  Renert-Yuval Yael, Guttman-Yassky Emma, Systemic Therapies in 
Atopic Dermatitis: The Pipeline, Clinics in Dermatology (2017)

15



FOOD ALLERGY

Motohiro Ebisawa, MD, PhD, Clinical Research Center for Allergy 
and Rheumatology, Sagamihara National Hospital

The most common mechanism of food allergy is IgE-mediated 
reactions, which cause immediate reactions within 2 h after the 
exposure to food allergens. Symptoms vary from mild to severe 
including skin, GI and respiratory. Diagnostic procedures have been 
developed such as probability curves and component-resolved 
diagnosis utilizing antigen-specific IgE. The oral food challenge 
using a stepwise approach is recommended to avoid complete 
elimination of causative foods. Oral immunotherapies (OIT) are 
becoming increasingly popular for the management of food allergies. 
However, the reported efficacy of OIT is not satisfactory, given the 
high frequency of adverse reactions and requirement for long-term 
therapy. With food allergies, removing the need to eliminate a food 
that could be consumed in low doses could significantly improve 
quality of life. I want to discuss the importance of an OFC and OIT 
that use low doses of causative foods as the target volumes. Utilizing 
an OFC or OIT with a low dose as the target volume could be a novel 
approach for accelerating the tolerance to causative foods.
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ALLERGIC RHINITIS

Dr. Victòria Cardona, MD, PhD, S. Al·lergologia, S. Medicina 
Interna, Hospital Vall d’Hebron

Allergic rhinitis (AR) represents a global health care problem affecting 
10 to 20% of the total population, making AR the most prevalent 
chronic non-communicable disease. Therefore, the economic 
impact of AR with significant direct and indirect costs should not be 
underestimated. The classification of rhinitis is summarized in Table 
1. Allergic rhinitis (AR) is the most prevalent form.

Table 1. Classification of Rhinitis
Allergic rhinitis
 Allergic rhinitis with systemic sensitization
 Local allergic rhinitis without systemic sensitization
Non-allergic rhinitis
Vasomotor rhinitis: irritants triggered, cold air, exercise
 Infectious
 Gustatory (induced by spicy foods)
 Non-allergic rhinitis with eosinophilic syndrome
 Occupational rhinitis
Other rhinitis syndromes
  Drug-induced rhinitis: rhinitis medicamentosa, oral 

contraceptives, aspirin/NSAID
 Oestrogen induced: pregnancy, menstrual cycle related
 Atrophic rhinitis
  Rhinitis associated with auto-immunological disorders 

(e.g.vasculitis)
17



In AR, CD4+ T lymphocytes play a key role in the initiation and 
orchestration of the allergic immune response through the secretion 
of cytokines like IL4, IL-5, IL-10 and IL-13. IL-4 is a cardinal cytokine in 
driving the sensitization to allergens by inducing the IgE class switch 
in B lymphocytes. The cross-linking of allergens with allergen-specific 
IgE on the surface of mast cells leads to a rapid release of preformed 
mediators like histamine causing the symptoms of the early 
nasal response, i.e. sneezing, rhinorrhoea and nasal itching. Both 
histamine and tumor necrosis factor alpha (TNF-α), as well as newly 
generated lipid mediators like leukotriene C4 and prostaglandin 
D2, contribute to the influx of inflammatory cells like eosinophils, 
CD4+ cells and basophils. The influx of these cells characterizes the 
late allergic response with mainly nasal obstruction as presenting 
symptom. Recently, regulatory T lymphocytes have been shown 
to be critical in the maintenance of immune responses. Naturally 
occurring CD4+CD25+ regulatory T cells and/or IL-10 producing Tr-1 
cells suppress Th2 lymphocyte responses to allergens in health, 
whereas this inhibition is attenuated in allergic conditions.
The concept of rhinitis and asthma being part of a common 
condition, is known as the “United airway” concept considered as a 
single allergic disease with common pathogenic pathways.
The relevance of allergic rhinitis is due to the important impact 
on the quality of life of patients, the potential development of 
comorbidities and the economical burden for the society. Therefore, 
there is a need to seriously tackle this apparently “banal” condition.

18



Figure 1. Pathogenesis of rhinitis
Activated/damaged epithelial cells secrete thymic stromal 
lymphopoietin (TSLP) and IL-33 that activates dendritic cells directly 
or through ILC2s which captures antigens, migrates to the draining 
lymph nodes and presents to naive T cells inducing effector Th2 cells. 
Allergen-activated Th2 cells in local lymph nodes secrete IL-4 that 
promotes class switching to IgE production by B cells. Re-exposure 
of the sensitized allergen leads cross-linking of IgE–FcεRI complexes 
on DCs, mast cells and basophils activating these cells to release of 
inflammatory mediators causing classic allergic reactions. Other Th2 
cytokines such as IL-5, IL-9 and IL-13 are responsible for propagation 
and maintaining late-phase allergic inflammation.

References:
1.  Eifan AO, Durham SR. Pathogenesis of rhinitis. Clin Exp Allergy. 

2016 Sep;46(9):1139-51.
2.  Global Atlas of Allergy http://www.eaaci.org/globalatlas/

GlobalAtlasAllergy.pdf
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BIOMARKERS IN CRS PROFILING

Philip W. Rouadi M.D., FEAACI, FEAFPSENT-Allergist, Assistant 
Professor, Otolaryngology- Head and Neck Surgery, Teaching 
Faculty, USEK School of Medicine, Eye and Ear University Hospital, 
Director-ENT Residency Program, Director-Allergy Laboratory, 
Director-Sleep Laboratory, President, Lebanese Society of Allergy & 
Immunology.

Chronic sinusitis, better called chronic rhinosinusitis (CRS), is 
inflammatory in origin, and may or may not be related to infection. 
The different CRS phenotypes, those with nasal polyps (CRSwNP) or 
those without nasal polyps (CRSsNP), are generated depending on 
whether sinus tissues enroll in a TH2 or TH1 type of inflammatory 
pathway, respectively. There are many clinical, immunological, 
histological, and inflammatory cellular modules which define this 
phenotypic classification of CRS. Endotypic classification of CRS, 
on the other hand, relies on the presence of biomarkers, which 
are cytokines endogenous to each type of inflammatory (CRS) 
reaction. TGF-β₁ for example, which increases extracellular matrix 
(collagen) production, is upregulated in CRSsNP, and defines the 
remodeling concept of early stage CRS. Biomarkers as such can be 
measured and compared in each type of inflammatory reaction, and 
most importantly can be targeted by carefully (Nano)-engineered 
antagonists, the basis of which is the emerging biological therapy in 
CRS patients. The association between allergic rhinitis and CRS with 
or without polyps remains elusive, although earlier epidemiological 
studies suggested high correlation between both conditions in 
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adult and pediatric populations. Difficult-to-Treat CRS patients have 
suboptimal response to current guideline treatments. Clinical traits, 
such as the presence of eosinophilic nasal polyps, comorbidity with 
asthma (and with aspirin-exacerbated respiratory disease -AERD), 
and resistance to glucocorticoid treatment, are associated with the 
difficult-to-treat severe CRS.  Numerous biological markers, with 
known etiopathogenic roles in CRS, have also been associated to 
difficult-to-treat or recalcitrant CRS.
The future treatment of chronic upper airway disease is endotype 
driven, and the promising biological therapy of CRSwNP remains to 
be anticipated. 
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NASAL POLYPOSIS

Enrico Heffler, Personalized Medicine, Asthma and Allergy Clinic - 
Humanitas University and Research Hospital - Milan, Italy”

Among the common and clinically-relevant  asthma comorbidities, 
the involvement of upper airways is certainly the most common and 
most studied. Apart from the common association between allergic or 
non allergic uncomplicated rhinitis and asthma, when a patient refers 
symptoms like persistent hyposmia, important aperiodic persistent 
nasal obstruction and/or facial pressure/pain and/or mucopurulent 
nasal secretions, a sinonasal involvement is highly suspected and it 
should be appropriately investigated [REF]. Chronic rhinosinusitis, 
when diagnosed, should be classified in base of the presence (CRSwNP) 
or the absence (CRSsNP) of nasal polyps, and appropriately treated also 
in order to reduce its impact on the concomitant asthma. CRSwNP, 
in fact, is a relatively common inflammatory disease particularly in 
asthmatics: it affects about 4% of the general population, prevalence 
that increases to 7-10% in unselected asthmatics, 30-35% of patients 
with severe asthma and 50-70% of patients with refractory eosinophilic 
asthma. The pathophysiology of CRSwNP is complex and includes 
immune and/or inflammatory responses to local, systemic, microbial, 
environmental and genetic factors. The reason why polyps develop 
in some patients and not in others remains unknown. NPs consist of 
connective tissue, oedema and inflammatory cells like eosinophils (the 
most common), neutrophils, mast cells, plasma cells, lymphocytes and 
monocytes. Nasal polyps (CRSwNP) have been associated with high 
levels of IL5, local nasal IgE production, sinus inflam¬matory infiltrate 
rich in eosinophils, eotaxin and eosinophil cationic protein (Th2 driven 
disease). Most of European and American patients have an eosinophilic-
predominant infiltration associated with a high production of Type 
2 cytokines such as IL-5, IL-4 and IL-13 similarly to what happens in the 
refractory eosinophilic phenotype of severe asthma. A small proportion 
of European and American patients and the great majority of Asian ones 
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show a neutrophilic predominant inflammatory pattern characterized 
by a low Type 2 cytokines. In the last few years, the role of sino-nasal 
epithelium in the pathogenesis of  CRSwNP emerged as crucial. Sino-
nasal epithelium, in fact, similarly to airway epithelium, is nowadays 
considered not only a mere barrier protecting airways from the external 
environment, but an active player in the pathogenesis of many airway 
diseases. As far as CRSwNP, there is evidence of a crucial role of epithelial 
cytokines such as Thymic Stromal Lymphopoietin (TSLP), IL-25 and IL-33 in 
initiating, orchestrating and perpetuate the Th2/T2 type inflammation. It 
has been postulated that an external environmental agent may damage 
and trigger the epithelial cell to produce and secrete TSLP , IL-25 and 
IL-33; this happens in both CRSsNP and CRSwNP, but only in the latter 
there is evidence of OX40-Ligand (OX40-L) expression that is needed as 
second signal for the activation of TSLP-induced inflammation, which is 
characterized by an activation of Th2 cells, or more probably type 2 innate 
lymphoid cells (ILC2), with subsequent secretion of T2-cytokines such as 
IL-5, IL-3 and IL-4. The main consequence is an important recruitment and 
activation of eosinophilic inflammation that is a hallmark of CRSwNP. 
The recent findings of TSLP involvement in both upper and lower airway 
diseases suggest that this cytokine may partially explain the similar Th2 
inflammatory pattern. An additional mechanism that may contribute to 
inflammation in CRSwNP is depending by the superantigenic  activation 
of B-cells, possibly as a result of Staphilococcus or Aspergillus infection; 
this will lead to the production of very high levels of serum polyclonal IgE, 
and this phenotype seems to be more aggressive in terms of association 
with severe asthma. Another disease situation that commonly see 
CRSwNP and asthma together is the Aspirin-exacerbated respiratory 
disease (AERD), characterized by the triad of asthma, sinonasal 
polyposis, and aspirin intolerance. The hallmark of the disease is baseline 
overproduction of cysteinyl leukotrienes via the 5-lipoxygenase pathway, 
exacerbated by ingestion of aspirin and a typical eosinophilic phenotype 
of asthma and nasal polyps. It has been demonstrated a participation 
in the inflammatory mechanisms of AERD by the epithelial cytokines, 
especially TSLP, underlying the strong connection between epithelial 
barrier and inflammation, between upper and lower respiratory diseases 
and between nasal polyps and asthma.
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Claus Bachert, Upper Airways Research Laboratory, Ghent 
University Ghent, Belgium

The history of treatments in chronic rhinosinusitis (CRS), which is 
differentiated into CRS with and without polyps, is pharmacological 
and surgical, and has taken an impressive development within the 
last two decades. I here will discuss the development of the surgical 
principles, which were based on physical ideas and nowadays 
take a change to immunological concepts, the use of antibiotics 
and glucocorticosteroids, and finally the upcoming development 
of monoclonal antibodies including Omalizumab, Mepolizumab, 
Dupilumab and Benralizumab. We now arrived in the age of the 
endotype-based management of CRS, which differentiates type 2 
and non-type 2 inflammatory responses. These concepts will in the 
next decade totally revolutionize our treatment options, especially in 
CRSwNP (nasal polyps).

THE EVOLUTION OF UPPER RESPIRATORY  
TRACT TREATMENTS IN THE LAST DECADES
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Diego Bagnasco, Daniele Colombo, Giovanni Passalacqua, 
Allergy and Respiratory Diseases, Policlinico San Martino, University 
of Genoa, Italy

Asthma is now recognized as a a heterogenous disease, encompassing 
various clinical  and biological subtypes. Thus, many attempts have  
been made to identify asthma phenotypes or endotypes, but so 
far the penotypes largely overlap. The most functiional distincion 
subdivides a Th2-high (e.g. allergic asthma) and a Th2-low disease (late 
onset, paucigranulocitic or obesity-associated asthma). Eosinophilic  
predominant asthma remains a quite well distinct phenotype. Its 
paradygm is allergic asthma, with early onset, allergic sensitizations, 
elevated eosinophils in peripheral blood or in sputum. The severe forms 
require  systemic corticosteroid courses and imply hospital admissions 
or extra visits, despite the best standard of care treatment. In such cases, 
eosinophils are the relevant pahogenic effectors, and their actions are 
essentially driven by IL-5, which promotes differentiation, proliferation, 
activation and survival of the cells. Thus, a selected antagonism to IL-5 
has been proposed as a targeted therapy. So far, there are multiple 
biological anti IL-5 treatments available. Mepolizumab and Reslizumab 
block circulating IL-5, while Benralizumab blocks the IL-5 receptor on cell 
surface. Of note, Benralizumab via a cytotoxic dependant mechanism 
also allow a total depletion of eosinophils.  All these biologicals have 
been assessed in regulatory trials, and all demonstrated a significant 
effect on asthma exacerbations, associated with effects on pulmonary 
function, quality of life and symptoms. It remains clear that such 
therapeutic approaches need an oriented diagnosis (personalized 
medicine) and therefore predictive biomarkers are urgently needed to 
identify those patients who will have a benefit, balanced with costs.

EOSINOPHILIC ASTHMA

25



René Maximiliano Gómez, MD, PhD, School of Health Sciences, 
Catholic University of Salta, Argentina. Allergy & Asthma Unit, 
Hospital San Bernardo. Salta, Argentina. 
Latin American Society of Allergy, Asthma & Immunology (SLaai) 
gomezmaximiliano@hotmail.com

Asthma involves a myriad of variations, and the identification of 
phenotypes based on the pathogenesis is perhaps the most appropriate 
since it will allow providing a targeted management. As a chronic 
inflammatory entity, underlying mechanism must be identified. 
In the present report, non eosinophilic biomarkers evidencing some 
clinical peculiarities are described. It involves the pauci-granulocytic 
and neutrophilic inflammation, having a clinical translation on a 
predominant adult onset entity, plausible to have asthma symptoms 
because of occupational exposure, pollution or cigarette smoke, 
respiratory infections and even from strenuous exercise. 
On the opposite of this last situation, sedentary lifestyle and obesity 
are well-recognized risk factors for asthma development or for an 
uncontrolled condition in established asthma. Mechanical aspects such 
as hyperinflation and limited compliance, psychological contribution, 
co-morbidities and non-eosinophilic component with resistance to 
steroid medication do all contribute. Then, loosing weight is mandatory.
In exercise-induced bronchoconstriction, both a neutrophilic and a 
neurogenic inflammation have been described following to airway 
dehydration provoked by hyperventilation. Management on this 
condition must be personalized, checking the prohibited medications 
for elite athletes.

NON EOSINOPHILIC ASTHMA
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The altered clearance of viral infection, having on Human RhinoVirus 
the most frequent inducer of asthma exacerbations, has been 
attributed to reduced Interferon type I and II production as well as Th2/
Th17 cytokines favoring neutrophilic and eosinophilic inflammation. 
Also bacterial colonization could contribute to a persistent neutrophilic 
infiltration, where macrolides have shown some help.
Occupational exposure could provoke, or exacerbate symptoms in 
previous asthmatic condition. It is strongly recommended to evaluate 
this possibility in an adult onset patient, to study its potential role and 
to give advice in consequence.
And may be the most frequent pollutant exposure is tobacco smoking, 
having a role in both inducing and aggravating asthma, but also in 
altering treatment efficacy. Its cessation provides improvement in lung 
function as well as in quality of life parameters.
Precision medicine evolution scarcely contributed on present 
phenotypes, since CXCR2 and IL17RA antagonists have shown 
little efficacy in controlling this neutrophilic and paucigranulocytic 
phenotypes. Just Long Acting Muscarinic Antagonist (LAMA) has 
given some help in those poorly controlled asthmatic patients, where 
bronchial thermoplasty may be considered when nothing else seems 
to help. 
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Todor A. Popov, Medical university Sofia, Bulgaria

The main features of COPD lung are emphysema and airway wall 
thickening that both may lead to a reduced airway lumen size. The 
destruction and loss of airways also contributes to reduced airflow. 
Pathologic characteristics are airway epithelial cell hyperplasia, 
squamous cell and goblet cell metaplasia, reticular basement membrane 
thickening, collagen deposition in the adventitia of the airway wall and 
peribronchial fibrosis. There is a loss of airway-parenchymal coupling 
through loss of alveolar attachments. 
Another prominent characteristic in COPD is decreased bronchial 
vascularity: reduction of the number of capillaries surrounding the 
alveoli, structural changes in the small pulmonary arteries comprising 
the hypertrophy of the inner membrane of secondary arteries and the 
smooth muscle cells. These changes are a result from repeated bouts of 
inflammation and lead to airway remodeling. The proposed sequence 
of events involves signals from the damaged airway epithelium which 
elicit immunological responses mobilizing underlying mesenchymal 
cells to start tissue repair. 
As different types of inflammation driven by specific sensitization 
to allergens, environmental hazards (tobacco smoke, domestic fuel 
fumes) or infection persist or frequently recur in COPD, the repair 
process turns pathological in the course of time. The repair process 
itself is not strictly defined and may exhibit specific features along 
the continuum from the upper airways to the respiratory bronchioles 
in the periphery of the bronchial tree. This may also be influenced by 

INFLAMMATORY TRAITS IN LOWER AIRWAYS DISEASES: COPD
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the airway geometry and by structural differences in the extracellular 
matrix scaffold along the cascade of branching airways. 
Genes involved in tissue repair are likely up-regulated in small 
airways, but are differentially expressed or down-regulated in the 
lung parenchyma after exposure to cigarette smoke. Furthermore, 
some studies have identified phenotypically unique subpopulations 
of fibroblasts, key players in tissue repair, in central airways and in the 
parenchyma. The end result, the imperfect repair, determines tissue 
remodeling with loss of elastic recoil, degradation of alveolar walls (i.e. 
emphysema) and substantial heterogeneity of lung function and gas 
volumes with gas trapping, further potentiated by hypoxia. 
The damaged airway mucosa, the hyperproduction of mucus and 
the flawed cleansing mechanisms of the airways result in microbial 
colonization and shaping of microbiomes, which maintain the 
destructive processes and unleash exacerbations of the disease. All 
these changes result in loss of function of the affected tissues, which 
in turn determines inadequate gas exchange, the severity of the 
symptoms, and are associated with different comorbidities.
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Ignacio JesÚs Dávila Gonzáles, MD, PhD, Assistant Professor, 
Faculty of Medicine, Salamanca, Spain - Allergy Service, University 
Hospital of Salamanca, Spain

Because of its great variability, asthma is now considered more a 
syndrome than a disease. In recent years, this variability has been 
reflected in the search for different phenotypes and endotypes. The 
ultimate goal is to establish which patients will respond best to the 
available treatments, particularly after the introduction of biological 
products.
Basically, although several phenotypes and endotypes have been 
described, two main types of asthma have emerged: T2 high asthma 
and non-T2 high asthma. Some studies have described a 50% prevalence 
of each in severe asthma in adults. However, the percentages can be 
variable, as well as the stability of the phenotypes. In addition, robust 
biomarkers capable of clearly identifying these two phenotypes have 
not been found. From a practical point of view, T2 high asthma is 
associated with eosinophilia in sputum or peripheral blood, elevation 
of FENO or elevated levels of total and specific IgE. Non-T2 high asthma 
lacks these characteristics and is usually associated with neutrophilia 
or paucigranulocytosis in the sputum.
Biologics have been introduced into the market and most of those 
that are under development are only useful in T2-high asthma. Several 
immunological axes can be blocked. The more important ones are 
the IgE axis, the IL-5 axis and the IL-4/IL-13 axis. Omalizumab was the 
first introduced biologic, directed against the third domain of the IgE 
heavy chain. In clinical trials it has been able to reduce exacerbations, 

BIOLOGICS TO EOSINOPHILIC ASTHMA
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without improvement of lung function (although improvements in 
lung function have been described in real life studies).  It is also able 
to decrease the FENO levels in exhaled breath. Mepolizumab and 
reslizumab are biologicals directed against IL-5 and have already been 
approved for the treatment of severe eosinophilic asthma. In clinical 
trials, they have been shown to significantly reduce the frequency of 
exacerbations and improve lung function. Benralizumab is a biological 
agent directed against IL-5Rα (present in both eosinophils and basophils) 
that induces an antibody-dependent cytotoxicity, drastically reducing 
levels of eosinophils and basophils. In phase III studies, a reduction in 
exacerbations and an improvement in lung function have also been 
demonstrated. None of these anti-IL5 agents has been shown to reduce 
FENO levels. Finally, Dupilumab is a monoclonal antibody directed 
against IL4Rα, thus blocking the effects of IL-4 and IL-13. In phase II 
and phase III studies, it has been shown to improve lung function and 
reduce exacerbations. Dupilumab was also able to reduce FENO levels, 
but did not reduce eosinophils in peripheral blood. Finally, tepezelumab 
is a monoclonal antibody directed against the lymphopoietin of the 
stromal thymus cytokine derived from epithelial cells (TSLP). In a phase 
2 study, dose range, proof of concept, a significant reduction of the 
exacerbation has been described. In addition, this biological has been 
able to reduce the eosinophil count in the blood and the levels of FENO.
It is clear that the introduction of biological offers great advantages 
in the treatment of severe asthma, as well as a new understanding 
of asthma. Nowadays, one of the main tasks is to select in a more 
appropriate way the biological for each patient. The ultimate goal 
should be giving the correct treatment to more lungs, instead of giving 
more treatments to more lungs. 
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BIOLOGICS TO NON EOSINOPHILIC ASTHMA

Prof. Antonio Spanevello, Division of Pulmonary Rehabilitation, 
Istituti Clinici Scientifici Maugeri, IRCCS, Tradate, Italy and 
Department of Medicine and Surgery, Respiratory Diseases, 
University of Insubria, Varese-Como. Italy

Bronchial asthma is a disease usually characterized by airway 

inflammation. In most of asthmatic patients, inflammation is 

predominantly characterized by a eosinophil phenotype and a 

concordance between symptoms and inflammation exists. The 

eosinophilic inflammation can be reduced by corticosteroid therapy 

and when particularly persistent in severe asthmatic patients, biologic 

drugs to anti IgE or anti IL-5 can be used according to the dominant 

mechanism leading to eosinophilic inflammation. Non eosinophilic 

asthma is instead characterized by the absence of a predominant 

granulocytic infiltration into the airways or by a marked recruitment 

of neutrophils. Usually the pauci-granulocitic phenotype of asthma 

is characterized by a mild disease with mainly smooth muscle cell 

dysfunction. The neutrophilic asthma instead, can be a severe asthma 

with a persistence of neutrophilic inflammation (1). 

In order to define these inflammatory phenotypes, different non-

invasive methodologies can be useful, as blood eosinophil evaluation 

and  measurement of fractional nitric oxide (FeNO), but the evaluation 

of inflammation through induced sputum is the methodology which 

can define more accurately eosinophilic, pauci-granulocitic and 

neutrophilc phenotypes, highlighting patients without an increase of 
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blood eosinophils but with increased airway eosinophilic inflammation. 

However, neutrophil evaluation is less reproducible than eosinophils in 

sputum and a defined cut-off to identify sputum neutrophilia is lacking. 

To target neutrophilic inflammation in severe asthmatic patients, 

the variability of inflammatory phenotypes compared to clinical 

phenotypes and the different causes of neutrophil recruitment into the 

airways (smoking, irritant exposure, infections, obesity, etc..), should 

be taken into account. 

TNF-α, IL-17, IL-8, IL-6, IL-1  are the most important target cytokines to 

a therapeutic intervention with biological drugs in neutrophilic severe 

asthma.

Anti TNF-α etanercept was firstly used in an open labelled uncontrolled 

clinical trial and it seemed efficacious in reducing symptom score and 

bronchial hyperreactivity in patients with severe asthma (2), safety 

was acceptable but the evaluation period stopped at week 12. In the 

following trail with a greater number of patients and a longer follow-

up, primary outcomes (change in pre-bronchodilator FEV1 and severe 

exacerbations) failed, and most importantly the administration of 

anti TNF-α golimumab determined an increase in relevant side effects 

(malignancies, infections and asthma exacerbations) (3). Another 

subsequent trial with etanercept did not show an increase in severe side 

effects, but the monitor period was short and the primary outcome, 

change in pre-bronchodilator FEV1, failed.

Anti IL-17 brodalumab, which blocks the biologic activity of IL-17A, IL-17F, 

IL-17A/F heterodimer, and IL-25, did not show significant improvement 

in severe asthmatics, regarding ACQ, pre-bronchodilator FEV1, and 

change in symptom distribution. Only in a subgroup of patients with 

high reversibility, was the change in pre-bronchodilator FEV1 significant 

compared to the placebo group (4). Other trials with anti IL-17 are 
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ongoing in severe asthmatic patients considering selected patients 

with neutrophilic inflammation.

Good results came from the trial with anti TSLP tezepelumab, a 

biologic to a molecule usually involved in Th2 high mechanisms of 

airway inflammation, but which proved significant in reducing annual 

exacerbations also in subjects with a Th2 low inflammation.

Anti IL-6 is another therapeutic approach but no data are published 

regarding clinical trials with this strategy in severe asthmatic patents. 

In conclusion, up to now a few biologic drugs have been studied to 

inhibit neutrophilic inflammation without promising results. Better 

understanding the mechanisms leading to this type of inflammation 

could be useful to identify new and safe therapeutic drugs.
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PHARMACOLOGY OF NEW BRONCHODILATORS

Maria Gabriella Matera, Department of Experimental Medicine 
Pharmacology Section Leonardo Donatelli School of Medicine and 
Surgery University Luigi Vanvitelli

The rationale for the use of bronchodilators lies in the mechanisms of 

the bronchomotor tone control and the ability to interfere with them. 

Bronchodilators are central in the treatment of airways disorders. 

At present, three major classes of bronchodilators, β2-adrenoceptor 

agonists, muscarinic receptor antagonists, and xanthines are available.  

Despite the LABA or LAMA treatment, many COPD patients continued 

to suffer significant symptoms and this has been true at any level of 

severity. New drugs for the treatment of COPD are greatly needed, but 

development of novel drugs for COPD has proved to be very difficult. 

Nevertheless, in these last years, several new potential targets have 

been identified and novel agents for these new targets, as well for 

known targets, have been developed. Rho/Ras signaling pathways 

may play an important role in air way smooth muscle contraction 

and drugs acting on Rho kinases or PI3 kinases could be developed. 

Bifunctional drugs, such as MABAs, single molecule combining 

muscarinic receptor antagonism and β2 agonist activity, may offer 

several advantages over combination therapy of two separate drug 

entities. They include the benefit of delivering a fixed ratio reducing 

the complexity of combination inhalers, a single pharmacokinetic 

profile, a uniform ratio of activities at the cellular level, and a simplified 

clinical development programme. However, one limitation of MABA 

molecules is that the ratio of muscarinic antagonism and β2-agonism 
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activities cannot be adjusted as needed and this limits dosing flexibility. 

Hybrid salmeterol/roflumilast dual inhibitor, dual PDE3/4 inhibitors, 

such as RPL 554 (with bronchodilator/anti-inflammatory) are other 

bifunctional drugs which are developing. Since it has proven difficult 

to discover novel classes of bronchodilators, the logical approach has 

been to improve the existing drugs.  Doxofylline is a xanthine drug that 

has been used as a treatment for respiratory diseases for more than 

30 years, which shows both bronchodilator and antiinflammatory  

activity. Doxofylline does not directly inhibit any PDE enzyme sub types 

or act as an antagonist at any of the known adenosine receptors. Our 

recent meta-analysis showed that this drug appeared to be superior 

to aminophylline, bamiphylline, and theophylline in terms of efficacy 

and safety. Targeting bronchoconstriction through two different 

classes of drugs, as LAMA/LABA, should optimize the bronchodilator 

responses and help to overcome inter- and intra- patient variability. 

The pharmacological mechanism that justifies the combinations of 

bronchodilators is complex and lies also in the reciprocal influences of 

cholinergic and adrenergic systems at pre-synaptic and post-synaptic 

level. Using two drugs in combination may lower doses of individual 

agents, decrease adverse effects, simplify medication regimens, and 

improve compliance. The addition of a LABA to a LAMA not only induces 

a larger and synergic bronchodilation than that obtained with only the 

LABA or LAMA, but also significantly improves many patient-reported 

outcomes. 
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Anahí Yáñez, MD Allergy and Respiratory Disease Research Center 
InAER Buenos Aires- Argentina

The role of inhaled corticosteroids (ICS) in chronic obstructive 
pulmonary disease (COPD) has been the subject of much controversy. 
Major international guidelines recommend selective use of ICS 
Functionally, glucocorticoids act by suppressing airway 
hyperresponsiveness, reducing airway edema and the infiltration of 
inflammatory cells from the blood to the airway and thereby reducing 
the lower airway inflammatory response. The anti-inflammatory 
actions of glucocorticoids occur through activation of glucocorticoid 
receptors (GRs), which are found in the cytoplasm of almost all cells.
Current national and international guidelines for the management 
of stable COPD patients recommend the use of inhaled long-acting 
bronchodilators, inhaled corticosteroids (ICSs) and their combinations 
(usually in one single inhaler at fixed dose) for maintenance treatment 
of moderate to severe stable COPD including chronic bronchitis and 
emphysema.
An ICS combined with a LABA is more effective than individual 
components improving lung function and health status and reducing 
exacerbations in patients with exacerbations in moderate to very 
severe COPD. It is also proved that regular treatment with ICS increases 
the risk of pneumonia especially in those with severe disease.
There is evidence that regular use with ICS is associated with an 
increase of pneumonia risk, oral candidiasis, cutaneous hematomas 
and dysphonia. 

NEW INHALER STEROIDS
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BIOLOGICS IN COPD

Girolamo Pelaia, Department of Medicine and Surgery, Respiratory 
Unit, University Magna Graecia of Catanzaro, Italy.

Although some biologic drugs such as anti-IgE, anti-IL-5 and anti-

IL-5 receptor monoclonal antibodies have been approved for add-

on therapy of severe asthma, their use for treatment of chronic 

obstructive pulmonary disease (COPD) is currently only investigational. 

In particular, an anti-IL-5 biologic (mepolizumab) and an IL-5 receptor 

antagonist (benralizumab) have been recently evaluated for their 

potential therapeutic role in specific eosinophilic phenotypes/

endotypes of COPD. Indeed, IL-5 is the main cytokine responsible for 

maturation, survival, proliferation, activation and recruitment of 

eosinophilis. Though COPD is usually characterized by a predominantly 

neutrophilic pattern of airway and lung inflammation, however about 

30-40% of COPD patients can exhibit increased percentages of sputum 

eosinophils during stable periods as well as concomitantly with disease 

exacerbations. Moreover, relatively high blood levels of eosinophils in 

severe COPD exacerbations are associated with significantly enhanced 

rates of hospital readmission. In this regard, it is noteworthy that 

benralizumab has been shown to be able, in a subset of COPD patients 

characterized by increased numbers of peripheral blood eosinophils, to 

induce a trend towards both a decrease in disease exacerbations and an 

improvement in lung function. More recently, two phase-3 trials have 

demonstrated that mepolizumab was capable of significantly reducing 

the annual rate of moderate-to-severe COPD exacerbations in patients 
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with an eosinophilic phenotype, defined by blood eosinophil counts of 

at least 150 cells/microliter at screening or at least 300 cells/microliter 

during the previous year. Of course, these preliminary results need to 

be validated by further and larger clinical trials designed for selected 

COPD patients with eosinophilic inflammation.
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Giovanni Melioli, Francesca Puggioni, Desideria De Scalzi, 
Enrico Heffler and Giorgio Walter Canonica, Precision Medicine, 
Asthma and Allergy Unit. Humanitas University, Rozzano (MI), Italy.

Precision medicine (PM) has a relevant impact in many human sciences 

and a special impact on diagnosis and treatment of allergic diseases. 

Indeed, since its origin, in vivo and in vitro diagnostics have privileged 

an accurate and personal treatment of the patient, resulting to be 

a sort of progenitor of PM. Specific IgE analysis, one of the main tool 

of allergy diagnostics, was developed in the sixties but in the early 

nineties, a number of molecular allergens, cloned or obtained by 

biochemical purification has significantly improved the quality of the 

allergy diagnostics, opening the new field of molecular allergy diagnosis 

(MAD). A genuine sensitization can now be identified by the detection 

of IgE specific for components restricted to a given allergen. A cross-

reaction, is now detected by the presence of an immune response to 

cross-reacting components, such as profilins and PR-10. In addition, 

MAD allows the detection of IgE specific for “potentially dangerous” 

components (such as lipid transfer proteins) or apparently safe (or 

poorly dangerous) components, such as profilins and polcalcins. 

International guidelines (such as Kowalski ML et al., World Allergy Organ 

J. 2016;9(1):33.), still indicate that clinical history, physical examination 

and Skin Prick Test (SPT) are the starting procedures (first level) of every 

allergy diagnosis (a top-down approach). Specific IgE assay evaluated 

on extractive (whole) allergens is considered a second-level diagnostic, 

NEW HIGHLIGHTS IN MOLECULAR ALLERGY DIAGNOSIS
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and MAD is considered a third-level diagnostic. However, other Authors 

(for example, Matricardi PM, et al. EAACI Pediatr Allergy Immunol. 

2016;27 Suppl 23:1-250) had suggested that also a bottom-up diagnostic 

approach has undebatable advantages. In this context, a wide IgE 

profiling based on allergen microarray (AMA) could be extremely 

useful. AMA were developed in early 2000 and currently, ImmunoCAP 

ISAC (Thermo Fisher), based on 112 different molecular components 

(both extractive and recombinant, is the most studied and most 

frequently used molecular diagnostic tool based on microarray (Melioli 

G et al. Clin Biochem. 2011;44(12):1005-11) . A second possibility is offered 

by a chip combining second- and third-level, recently developed by 

MacroArrayDX (Wien, Austria). This chip contains 157 allergen extracts 

and 125 molecular components and seems to be the wider allergen 

array available nowadays. In this test, the inhibition of CCD reactivity 

further improves the specificity of the IgE recognition. The evaluation 

of the added value of having two levels of allergy diagnosis in the same 

test was the object of our study.

In a first series of test, the technical feature of the new assay were 

analyzed and then a comparison of ALEX results with the results 

obtained by ISAC in the same patients were carried out. 

In our hand, the test was robust and easy to handle. From an analytical 

point of view, the correlation between ISAC results and ALEX result, 

at least for the components that were present in both assays, was 

significantly positive. In addition, a strong correlation was observed 

between the results of extractive allergens (such as mites and birch) 

and the relevant molecular components (such as Der p 1 and Der p 2 

or Bet v1 and Bet v 2). A similar result was achieved by comparing the 

results by ROC curves (not shown). It is evident that the results closer 

to the upper left corners indicated that the prediction of both methods 
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is highly comparable.

The analysis of the consistency of the ALEX results was performed using 

patient sera to identify situations in which the extracts were positive 

but the component result was negative. A clear consistency was 

detected for kiwi, alder, ragweed, celery, peanut, mugwort, Aspergillus 

fumigatus, birch, dog, hazel, Dermatophagoides pteronyssinus and 

D. farinae, cat, codfish, enn egg, apple, wall pelitory, timothy grass, 

peach, and ash (Fig. 1). Poor consistency was observed for Hevea b., 

where extracts were negative but Hev b 8 (a profilin) was positive in 

some patients.

These result can be interpreted in the light of the precision medicine 

requirements for the management of allergic patients, in particular 

patients with a poly-sensitization or patients with a pollen-food 

syndrome. These patients, according to the classic protocols, are 

visited by the allergist, then SPT are made (and, in general, the number 

of test is small, frequently < 20), then specific IgE are required and, in 

the presence of a positive result of blood test, further tests, such as 

MAD based on single recombinant reagents or an AMA, are carried out. 

This is a well-established strategy but it is time consuming, requires 

many accesses of the patient to the ambulatory and a delay in the 

generation of the diagnosis and prescription of the treatment. The so 

called bottom-up approach provides that patient is firstly evaluated 

by a AMA, in order to have a clear (and extended) idea of her/his IgE 

profile. Then, after the visit and further tests (that, are frequently not 

necessary), the therapeutic proposal can be made. The advantage in 

term of time and management of the patient is relevant. ALEX, despite 

ISAC, has the advantage that in the same chip, it can be found both 

extractive allergens and molecular components. Thus, a second level 

and a third level of diagnosis are reported in a single test. Furthermore, 
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at least in Authors knowledge, the number of patients that, in the 

past, were assayed for 282 allergens and components is very small. 

This novel assay could open new scenarios in allergy. Third, it is evident 

that understanding the relationships between 282 allergens and 

components may be a very difficult task for doctors that are not skilled 

molecular allergists. The interface between ALEX and Allergenius, an 

expert system developed by our group few years ago (Melioli G et al. 

World Allergy Organ J. 2014 Jun 25;7(1):15), could help in the interpretation 

of the results and could also be a powerful tool in teaching doctors to 

be ready to the new era of Precision Medicine.

the annual rate of moderate-to-severe COPD exacerbations in patients 
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