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ABSTRACT
Background: Allergic rhinitis (AR) impacts quality of life, work and school productivity. Over the last years, an important body 
of evidence resulting from mHealth data has led to a better understanding of AR. Such advances have motivated an EAACI-
endorsed update of the Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines (ARIA 2024–2025). This manuscript pre-
sents the ARIA 2024–2025 recommendations for intranasal treatments, one of the mainstays for AR management.
Methods: The ARIA 2024–2025 guideline panel issued recommendations following the Grading of Recommendations, 
Assessment, Development, and Evaluation (GRADE) evidence-to-decision framework. Several sources of evidence were used 
to inform panel judgments and recommendations, including systematic reviews, evaluation of mHealth and pharmacovigilance 
data, as well as a survey of experts on costs.
Results: Eleven guideline questions concerning intranasal treatments for AR were prioritized, leading to recommendations. 
Overall, these questions concern the choice between different classes of intranasal medications—most notably, intranasal corti-
costeroids (INCS), antihistamines (INAH), fixed combinations of INAH+INCS and decongestants—or between different indi-
vidual medications within each class. Four questions had not been evaluated in previous ARIA guidelines, while for the other 
three there was a change in the strength or directionality of recommendations. Overall, recommendations point to the suggested 
use of INAH+INCS over INAH or INCS and INCS over INAH.
Conclusion: This ARIA 2024–2025 article supports patients, their caregivers, and healthcare professionals in choosing an in-
tranasal treatment. However, decisions on AR treatment should consider the clinical variability of the disease, patients' values, 
and the affordability of medications.

1   |   Introduction

Allergic rhinitis (AR) is a common chronic disease [1, 2] that 
substantially impacts quality of life, work and school produc-
tivity, and social activities [3–5]. Several guidelines have been 
produced for AR management. In particular, the Allergic 
Rhinitis and its Impact on Asthma (ARIA) group first proposed 
its guidelines for AR and asthma multimorbidity in 2001 [6]. 
Subsequent revisions were published in 2008 [7], 2010 [8], 2016 
[9], and 2020 [10], reflecting the development of new therapeu-
tic options and/or improvements in its methodology. The ARIA 
2010 and 2016 updates were developed following the Grading of 
Recommendations, Assessment, Development and Evaluation 
(GRADE) approach [9].

Further advances in the evidence landscape have motivated the 
development of a 2024–2025 revision of the ARIA guidelines 
(ARIA 2024–2025). In particular, over the last years, evidence 
from mHealth data has shed light on medication use patterns 
and adherence [11, 12], patients' satisfaction with treatments 
[13], and the impact of AR on work productivity [3].

Considering the above, ARIA 2024–2025 guidelines have 
been conceived as person-centered, digitally enabled, and 
assisted by artificial intelligence (AI), using the GRADE ap-
proach [14]. This emphasis on a person-centered guideline is 
relevant due to inter-individual variability in (i) exposure and 
responses to triggers/allergens, (ii) impact of AR on daily life, 
(iii) values and preferences in relation to rhinitis health states, 
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and (iv) disease management (ranging from self-management 
to treatment by specialists).

This paper presents the first set of recommendations of ARIA 
2024–2025, namely those on intranasal treatments for AR. Most 
guideline questions addressed in this paper concern intranasal 
corticosteroids (INCS), intranasal H1-antihistamines (INAH) 
and fixed combinations of INAH+INCS. The target audience of 
these guidelines includes health professionals managing adults 
or children with AR, patients with AR, and health policymak-
ers. ARIA 2024–2025 is supported by the European Academy of 
Allergy and Clinical Immunology (EAACI).

2   |   Questions Addressed by This Guideline

In ARIA 2024–2025, 42 questions on AR management were 
voted by guideline panel members as “prioritized questions” 
[15]. Among these, 11 concerned exclusively intranasal AR 
treatments and are addressed by this paper. The full set of ques-
tions is listed in Table 1, alongside their corresponding recom-
mendations and capsule justifications.

3   |   Methodology

A full description of the methods used to develop recommenda-
tions in these guidelines is available elsewhere (Bousquet et al., 
under review). Here, we provide a brief methodological descrip-
tion to facilitate the interpretation of the guidelines.

3.1   |   Questions and Outcomes of Interest

In ARIA 2024–2025, four approaches were used for the devel-
opment of guideline clinical questions, including (i) identifica-
tion of questions answered by previous ARIA guidelines and 
US Practice Parameters, (ii) surveying of ARIA panel members 
(healthcare professional-centered questions), (iii) identification 
of questions resulting from MASK-air studies, and (iv) use of AI 
to support the generation of guideline questions [15] (patient-
centered questions). Questions were then subject to the GRADE 
formal process of prioritization [16] using GRADEpro [17].

Each question was assessed by considering the following set 
of outcomes (prioritized using GRADE formal processes [16]): 
nasal symptoms, ocular symptoms, quality of life, total symp-
toms, serious adverse events, and occurrence of any adverse 
event. Therefore, efficacy outcomes were nasal, ocular and total 
symptoms, as well as quality of life. Safety outcomes include 
any/total adverse events and serious adverse events.

3.2   |   Evidence Review and Development 
of Recommendations

For each question, we gathered evidence on the different criteria 
of the evidence-to-decision (EtD) framework, a systematic and 
transparent approach that aims to support the formulation of 
recommendations [18, 19]. The EtD comprises 12 criteria: pri-
ority, desirable and undesirable effects, certainty of evidence, 

values and preferences, balance of effects, resources required 
(and corresponding certainty of evidence), cost-effectiveness, 
equity, acceptability, and feasibility. In addition, the ARIA 
2024–2025 guidelines included a 13th criterion—planetary 
health [20, 21]—to account for the effects of interventions on 
both human health and the health of the planet.

Evidence on desirable and undesirable effects was obtained by 
conducting four systematic reviews (SRs) of randomized con-
trolled trials (RCTs): (i) comparison of intranasal medications ver-
sus placebo in adults [22–24], (ii) comparisons among intranasal 
medications in adults [25, 26], (iii) comparisons among intrana-
sal medications in children [27], and (iv) comparison of nonfixed 
treatment combinations in adults and children (in preparation). In 
addition, evidence on undesirable effects was complemented by 
an analysis of pharmacovigilance data. In particular, we queried 
VigiBase, the World Health Organization (WHO) global database 
of adverse event reports for medicines and vaccines [28].

For values and preferences, we conducted a SR of the litera-
ture [29]. For the remaining criteria, we performed nonsystem-
atic evidence reviews, which were complemented by evidence 
from other sources. In particular, we have conducted a survey 
of ARIA experts assessing the availability and costs of differ-
ent AR medications (in preparation). Furthermore, we analyzed 
MASK-air direct patient data to obtain information on treatment 
acceptability (in particular, adherence, satisfaction, and use of 
co-medication) and indirect costs associated with productivity 
losses. The WHO List of Essential Medicines was consulted to 
inform judgments on equity [30].

The voting members of the ARIA 2024–2025 panel (i.e., mem-
bers without conflicts of interest) convened at recurrent online 
meetings (average of two meetings per PICO question, with 
3–4 PICO questions being discussed per meeting), where they 
issued a judgment for each criterion of each question through 
GRADEpro PanelVoice [17]. Based on all the provided judg-
ments, the panel issued a recommendation for the respective 
guideline question. Recommendations were worded following 
the GRADE working group guidance (see “How to use these 
guidelines” section) [31]. In addition, for each recommendation, 
we present (i) considerations for preschool and school-aged chil-
dren and adolescents (and, if evidence is available, other special 
populations, such as patients with asthma), and (ii) implemen-
tation considerations. The latter include, among others, aspects 
related to the application of recommendations in low- and 
middle-income countries, or to concerns with specific adverse 
events.

For both judgments and recommendations, we sought consen-
sus among voting members of the guideline panel. If consensus 
was not reached, a formal voting process was set. The final form 
of guideline recommendations and their wording, as well as the 
final guideline document, has been reviewed and approved by 
all panel members.

4   |   How to Use These Guidelines

The ARIA 2024–2025 guidelines are not intended to impose a 
standard of care for individual countries. They provide the basis 
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for rational, informed decisions, so that their recommendations 
do not correspond to dictates. Recommendations provide guid-
ance for typical patients but cannot account for all unique indi-
vidual circumstances. Thus, clinicians are encouraged to tailor 
their practice considering the clinical presentation of each pa-
tient and the specificities of the respective local context, and to 
reach decisions via shared decision-making.

For each question, in accordance with GRADE, we issued 
either a “strong” or “conditional” recommendation. The fact 
that a recommendation is “strong” or “conditional” reflects 
the panel's confidence that following it would result in a more 
beneficial outcome for patients and other interest-holder cate-
gories (terminological clarification in Box 1). The wording of 
the recommendations reflects their strength, with “we recom-
mend” implying a strong recommendation and “we suggest” 
implying a conditional recommendation. In each recommen-
dation, we present information on the certainty of evidence 
across the different outcomes of interest (quality of the whole 
body of evidence, considering altogether desirable and unde-
sirable effects; Box 1).

This manuscript provides a brief summary of the evidence un-
derlying each recommendation (“brief justification”). Full EtDs 
for each question can be found online through links provided 
alongside each question.

Importantly, when summarizing our results on desirable and 
undesirable effects (“efficacy and safety”), we frequently report 
on the probability of differences between interventions being 
nontrivial (i.e., with corresponding effect sizes being sufficiently 
large that they are considered clinically important; Box 1 for ter-
minological clarification).

5   |   Recommendations and Summary of Findings

Table 1 lists the recommendations for each prioritized ques-
tion. Below, we discuss, for each question, the rationale un-
derlying each recommendation; we first present questions that 
are new in relation to ARIA 2010/2016, followed by those for 
which the strength or directionality of recommendations has 
changed, and finally by the remainder. Of note, we do not spe-
cifically refer to patients' values and preferences in individ-
ual questions, as the same findings for values and preferences 
are applicable to all questions. In particular, we observed that 
patients generally (i) value the efficacy of interventions more 
over their safety, and (ii) consider nasal symptoms as those 
with the highest impact [29]. Table 2 presents, for each ques-
tion, the judgment of the effect size and the certainty of the 
evidence for each outcome.

5.1   |   New Questions in ARIA 2024–2025

5.1.1   |   Should a Combination of an Intranasal 
H1-Antihistamine and an Intranasal Corticosteroid vs. 
no Treatment Be Used for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​
nasal/​​01/​.R
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Context: Fixed combinations of INAH+INCS are one of the 
mainstays for the treatment of AR, combining some of the ad-
vantages of INCS with those of INAH. However, INAH+INCS 
may not be affordable in all countries.

Recommendation: In patients with AR in whom monotherapy 
is unlikely to lead to significant improvement in symptoms, we 

recommend using INAH+INCS over no treatment. (Strong recom-
mendation based on moderate certainty of evidence for seasonal 
AR and very low certainty of evidence for perennial AR).

•	 Considerations in children and adolescents: The recom-
mendation is applicable to children and adolescents, with 
available studies having assessed children aged as low as 
4 years old.

•	 Implementation considerations: None specific.

Brief justification: See online supplement.

5.1.2   |   Should Any Specific Intranasal Corticosteroid 
vs. Another Intranasal Corticosteroid Be Used 
for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​
02/​.

Context: There are several INCS available, rendering it import-
ant not only to provide recommendations at a class level but also 
on what may be the most indicated individual INCS.

Recommendation: In adult patients with AR, we suggest using 
specific INCS (in particular, fluticasone furoate or fluticasone 
propionate) over others (namely, beclomethasone, budesonide, 
ciclesonide, mometasone and triamcinolone). (Conditional rec-
ommendation based on very low or low certainty of evidence for 
most comparisons).

•	 Considerations in children and adolescents: In 
children and adolescents, evidence was not sufficient 
to support recommending a specific INCS (insufficient 
number of primary studies). Daily doses in children aged 
< 12 years old may be lower (e.g., half) of those used in 
adults.

•	 Implementation considerations: In low- and middle-
income countries, other specific INCS may be preferred 
based on local availability and affordability (e.g., budesonide 
is on the WHO List of Essential Medicines). From a plane-
tary health perspective, locally produced generics may be 
preferrable.

5.1.2.1   |   Brief Justification. 

•	 Efficacy and safety:
○	 A network meta-analysis suggested that, in seasonal 

AR, fluticasone furoate and fluticasone propionate 
were the INCS displaying the highest probability of 
being more effective in improving nasal symptoms. In 
perennial AR, budesonide was the INCS displaying the 
highest probability of being the most effective in im-
proving nasal symptoms, but it was only assessed by 
one trial.

○	 In seasonal AR, beclomethasone and fluticasone furoate 
were the INCS having the highest probability of being 
the most effective in improving ocular symptoms. In pe-
rennial AR, fluticasone furoate was the most effective 
INCS for ocular symptoms.

BOX 1    |    Clarification of the terminology used in these 
guidelines.

Strength of recommendations
•	 Strong recommendation

○	 For patients: Most patients in this situation would 
want the recommended course of action, and only a 
small proportion would not.

○	 For clinicians: Most patients should receive the 
intervention. Adherence to a strong recommendation 
could be used as a quality criterion or performance 
indicator. Formal decision aids are not likely to be 
needed to help patients make decisions consistent 
with their values and preferences.

○	 For health care policy makers: The recommendation 
can be adopted as a policy or performance measure 
in most situations.

•	 Conditional recommendation
○	 For patients: Most patients in this situation would 

want the suggested course of action, but many would 
not.

○	 For clinicians: Recognize that different choices will 
be appropriate for individual patients and that you 
must help each patient arrive at a management 
decision consistent with his or her values and 
preferences. Decision aids might be useful in helping 
patients to make decisions consistent with their 
values and preferences.

○	 For health care policy makers: Policy making will 
require substantial debate and involvement of 
various stakeholders. Documentation of appropriate 
(e.g., shared) decision-making processes can serve as 
a performance measure.

 Certainty of evidence: The certainty of evidence con-
cerns how certain we are that the observed magnitude 
of desirable and undesirable anticipated effects lies on 
one side of a specified threshold or within a chosen range 
(reflecting the “quality” of available evidence). The cer-
tainty of evidence can be classified as “very low”, “low”, 
“moderate” or “high”. The certainty of evidence is inde-
pendent of the directionality of the recommendation and 
of the effect sizes of the associations.
Categorization of the effect sizes: The magnitude of the 
anticipated desirable and undesirable effects (“benefits 
and harms”) is classified by the GRADE working group 
as “trivial or none”, “small”, “moderate” or “large”. A triv-
ial effect is observed when the magnitude of the effects is 
so small that it is not sufficiently important in terms of 
anticipated health consequences. Nontrivial effects can 
be considered “small”, “moderate” or “large” depending 
on the magnitude of effect sizes.
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○	 In terms of rhinoconjunctivitis-related quality of life 
(RQLQ), fluticasone furoate and fluticasone propio-
nate were the INCS displaying the highest probability 
of being the most effective in seasonal AR. In perennial 
AR, the most effective INCS were fluticasone furoate 
and beclomethasone.

○	 Similar frequencies and patterns of adverse events 
and serious adverse events were observed with 
the different INCS based on data from RCTs and 
pharmacovigilance.

•	 Resources required, cost-effectiveness and equity: A 
survey of ARIA experts suggested that the least and most 
expensive INCS vary widely across countries. We did not 
identify any cost-effectiveness study comparing INCS, but 
MASK-air data suggests that mometasone and budesonide 
tend to be more frequently cost-effective interventions com-
pared to other INCS. Budesonide is the only INCS on the 
WHO List of Essential Medicines.

•	 Acceptability and feasibility: MASK-air data suggest that 
fluticasone furoate and mometasone are the INCS associated 
with higher adherence. The different INCS are associated 
with similar levels of treatment satisfaction. However, flut-
icasone furoate and fluticasone propionate seem to be used 
more often in co-medication than other individual INCS.

•	 Planetary health: No specific evidence was found in 
terms of comparative impact on planetary health.

5.1.3   |   Should Any Specific Combination 
of an Intranasal H1-Antihistamine and an Intranasal 
Corticosteroid vs. Another Combination of an Intranasal 
H1-Antihistamine and an Intranasal Corticosteroid Be 
Used for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​03/​.

Context: There are two widely used INAH+INCS—azelastine-
fluticasone and olopatadine-mometasone, rendering it import-
ant not only to provide recommendations at a class level but also 
on what may be the most indicated individual INAH+INCS.

Recommendation: In adult patients with AR, we suggest 
using azelastine-fluticasone over olopatadine-mometasone. 
(Conditional recommendation based on moderate certainty of 
evidence for seasonal AR).

•	 Considerations in children and adolescents: In chil-
dren and adolescents, we suggest either using azelastine-
fluticasone or olopatadine-mometasone based on the 
available scarce evidence.

•	 Implementation considerations: In patients experienc-
ing bitter taste with azelastine-fluticasone, olopatadine-
mometasone may be preferred.

5.1.3.1   |   Brief Justification. 

•	 Efficacy and safety:
○	 A network meta-analysis suggested that, compared 

to olopatadine-mometasone, azelastine-fluticasone is 

associated with a 23% probability of resulting in a non-
trivial improvement in nasal symptoms in seasonal AR. 
For ocular symptoms and RQLQ, this probability was 
56%.

○	 For perennial AR, no evidence was available for the 
comparison between azelastine-fluticasone versus 
olopatadine-mometasone.

○	 Similar frequencies of adverse events were observed with 
azelastine-fluticasone and olopatadine-mometasone 
(trivial difference). Serious adverse events associated 
with these interventions are rare and most of those re-
ported in RCTs have been judged unlikely to be related 
to the treatment.

•	 Resources required, cost-effectiveness and equity: A 
survey of ARIA experts suggested olopatadine-mometasone 
to be more expensive than azelastine-fluticasone in 
8 out of 14 countries for which data were available. We 
did not identify any cost-effectiveness study comparing 
these two medications. Neither azelastine-fluticasone 
nor olopatadine-mometasone are on the WHO List of 
Essential Medicines, but azelastine-fluticasone seems to 
be available in a wider number of countries.

•	 Acceptability and feasibility: MASK-air data suggest 
that azelastine-fluticasone is associated with higher ad-
herence and treatment satisfaction. However, azelastine-
fluticasone is associated with higher odds of being used 
in co-medication (a proxy of poor rhinitis control) than 
olopatadine-mometasone. In addition, there are studies on 
sensory attributes that favor olopatadine-mometasone. Both 
azelastine-fluticasone and olopatadine-mometasone display 
a fast onset of action.

Planetary health: No specific evidence was found in terms of 
comparative impact on planetary health. Both branded products 
are manufactured in Asia, with olopatadine-mometasone being 
distributed in a plastic vial and azelastine-fluticasone being dis-
tributed in a glass vial.

5.1.4   |   Should a Combination of an Intranasal 
Corticosteroid and an Intranasal Decongestant 
vs. an Intranasal Corticosteroid Alone Be Used 
for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​
04/​.

Context: Patients with AR using INCS often do co-medication 
with intranasal decongestants (oxymetazoline, xylometazoline 
or tramazoline), particularly as the latter have a rapid onset and 
may help relieve nasal congestion.

Recommendation: In patients with AR, we suggest against 
using a combination of an INCS + intranasal decongestant over 
an INCS alone. (Conditional recommendation based on very low 
certainty of evidence).

•	 Considerations in children and adolescents: The recom-
mendation is applicable to children and adolescents.
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•	 Implementation considerations: This recommendation 
is particularly applicable to long-term treatment (longer 
than 5 days). In some specific situations using intrana-
sal decongestants for a short period of time—less than 
5 days—when INCS are being introduced (to “compen-
sate” for the slow onset of action of INCS) can be consid-
ered. However, if available and affordable, this can also be 
achieved with INAH+INCS (e.g., patients who cannot be 
treated for a long period of time with INAH+INCS due to 
costs or intolerance to bitter taste can have INAH+INCS 
for few days—to achieve fast symptom relief—followed 
by INCS). The ARIA panel recommends against the use 
of ephedrine-based decongestants due to safety and legal 
concerns.

5.1.4.1   |   Brief Justification. 

•	 Efficacy and safety
○	 Primary studies assessing nasal symptoms were too 

different to allow for estimating meta-analytical mea-
sures. However, these studies point to trivial differences 
when comparing the improvement of nasal symptoms 
between INCS + intranasal decongestants versus INCS 
alone.

○	 For ocular symptoms, a single study indicated that 
“nonsignificant differences were identified for pa-
tients with seasonal AR” (no further information was 
provided).

○	 Results from a network meta-analysis suggested 
that INCS + intranasal decongestants and INCS are 
associated with a similar improvement in RQLQ, 
both in seasonal AR and perennial AR (trivial  
differences).

○	 INCS + decongestants were associated with increased 
risk of adverse events compared to INCS (small but 
important difference). Of note, the long-term use of 
decongestants has been linked to rhinitis medica-
mentosa. Serious adverse events associated with these 
interventions are rare and most of those reported in 
RCTs have been judged unlikely to be related to the 
treatment.

•	 Resources required, cost-effectiveness and equity: 
A survey of ARIA experts suggested INCS + intranasal 
decongestants to represent up to more $200 per year than 
INCS alone for countries for which data were available. 
No cost-effectiveness studies have been identified com-
paring INCS + intranasal decongestants versus INCS 
alone. There is both an INCS (budesonide) and a decon-
gestant (xylometazoline) on the WHO List of Essential 
Medicines.

•	 Acceptability and feasibility: MASK-air data suggest 
that INCS + decongestants are associated with lower adher-
ence and treatment satisfaction. Intranasal decongestants 
display a faster onset of action than INCS.

•	 Planetary health: Considering that INCS + intranasal 
decongestants are not produced as fixed combinations, 
the additional use of intranasal decongestants implies 
the use of additional resources with environmental  
impact.

5.2   |   Questions With a Change in Recommendation 
Directionality and/or Strength in ARIA 2024–2025

5.2.1   |   Should an Intranasal H1-Antihistamine vs. 
no Treatment Be Used for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​
05/​.

Context: INAH are one possible therapeutic option in patients 
with AR, being often considered for patients with corticosteroid 
phobia and displaying a fast onset of action.

Recommendation: In patients with AR, we recommend using 
INAH over no treatment. (Strong recommendation based on 
moderate certainty of evidence).

•	 Considerations in children and adolescents: The rec-
ommendation is applicable to children and adolescents.

•	 Implementation considerations: None specific.

Brief justification: See online supplement.

5.2.2   |   Should an Intranasal Decongestant vs. 
no Treatment Be Used For the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​
06/​.

Context: Intranasal decongestants (oxymetazoline, xy-
lometazoline and tramazoline) are frequently used by patients 
with AR, particularly considering that they are commonly 
sold over-the-counter and display a fast onset of action in 
nasal congestion.

Recommendation: In patients with AR, we suggest against 
using intranasal decongestants in the long term (longer than 
5 days) over no treatment. (Conditional recommendation based 
on very low certainty of evidence).

•	 Considerations in specific age groups and conditions: For 
preschool and young school-aged children (< 12 years), 
there should be avoidance of intranasal decongestants. 
There should also be avoidance of intranasal deconges-
tants in pregnant women, especially in the first trimes-
ter, considering the potential teratogenic effects of nasal 
decongestants. Considering the risk of serious adverse 
events, the use of intranasal decongestants in the elderly 
is also discouraged.

•	 Implementation considerations: This recommendation 
concerns oxymetazoline, xylometazoline and tramazoline. 
The panel suggests that the use of intranasal deconges-
tants should be restricted to short-term relief (not longer 
than 5 days and preferably shorter) of nasal congestion. The 
ARIA panel also recommends against the use of ephedrine-
based decongestants due to safety and legal concerns.

Brief justification: See online supplement.
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5.2.3   |   Should a Combination of an Intranasal 
H1-Antihistamine and an Intranasal Corticosteroid 
vs. an Intranasal Corticosteroid Alone Be Used 
for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​
07/​.

Context: INCS+INAH offer some advantages in relation to INCS 
in terms of onset of action and, potentially, effectiveness. However, 
INCS are more widely available and are more affordable.

Recommendation: In patients with AR, we suggest using a 
fixed combination of an INAH and INCS over an INCS alone. 
(Conditional recommendation based on moderate certainty of 
evidence for seasonal AR and on very low certainty of evidence 
for perennial AR).

•	 Considerations in children and adolescents: The rec-
ommendation is applicable to children and adolescents.

•	 Implementation considerations: Aspects such as ad-
herence, baseline severity and history of medication use 
may be relevant to be considered. Fixed combinations of 
INAH+INCS may be particularly favored in patients with 
severe symptoms. In low-income countries or low-resource 
settings, INCS may be preferred.

5.2.3.1   |   Brief Justification. 

•	 Efficacy and safety
○	 A network meta-analysis suggested that INAH+INCS 

and INCS are associated with a similar improvement in 
nasal and ocular symptoms, as well as in RQLQ, both in 
seasonal AR and perennial AR (trivial differences).

○	 Similar frequencies of adverse events were observed 
with INAH+INCS and INCS (trivial difference). Serious 
adverse events associated with these interventions are 
rare and most of those reported in RCTs have been 
judged unlikely to be related to the treatment.

•	 Resources required, cost-effectiveness and equity: A 
survey of ARIA experts suggested INAH+INCS to be more 
expensive than INCS in 34 out of 36 countries for which 
data were available. However, INAH+INCS are likely 
cost-effective in most countries both when considering a 
willingness-to-pay of $50,000/QALY gained or of one time 
the GDP per capita/QALY gained (the only exception may 
be some low- and middle-income countries). One INCS—
budesonide—is on the WHO List of Essential Medicines, 
but the same does not occur with INAH+INCS.

•	 Acceptability and feasibility: MASK-air data suggest 
that INAH+INCS are associated with higher treatment sat-
isfaction and with lower odds of being used in co-medication 
(a proxy of poor rhinitis control). In addition, INAH+INCS 
display a faster onset of action.

Planetary health: No specific evidence was found in terms of 
comparative impact on planetary health, even though it is pos-
sible that the production of two active compounds may have a 
higher environmental impact than the production of one.

5.3   |   Other Questions Evaluated in ARIA 2024–2025

5.3.1   |   Should an Intranasal Corticosteroid vs. 
no Treatment Be Used for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​08/​.

Context: INCS are one of the mainstays of the treatment of AR, 
being widely available. Budesonide is listed in the WHO List of 
Essential Medicines.

Recommendation: In patients with AR, we recommend using 
INCS over no treatment. (Strong recommendation based on 
moderate certainty of evidence).

•	 Considerations in children and adolescents: The rec-
ommendation is applicable to children and adolescents.

•	 Implementation considerations: None specific.

Brief justification: See online supplement.

5.3.2   |   Should an Intranasal Corticosteroid vs. an 
Intranasal H1-Antihistamine Be Used for the Treatment 
of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​09/​.

Context: INCS and INAH are two of the most commonly used 
classes for the treatment of AR. These two treatment classes 
have distinct profiles in terms of acceptability and affordability, 
among others.

Recommendation: In patients with AR, we suggest using 
INCS over INAH. (Conditional recommendation based on mod-
erate certainty of evidence).

•	 Considerations in children and adolescents: The recom-
mendation is applicable to children and adolescents.

•	 Implementation considerations: INCS may be particularly 
recommended for patients having taste alterations when 
using INAH. For patients with corticosteroid-phobia, epi-
staxis secondary to INCS or glaucoma, or having poor med-
ication adherence, INAH may be the preferred intervention.

5.3.2.1   |   Brief Justification. 

•	 Efficacy and safety
○	 A network meta-analysis suggested that, compared to 

INAH, INCS are associated with a trivial improvement 
in nasal symptoms and in RQLQ in seasonal and peren-
nial AR.

○	 For ocular symptoms, either differences between treat-
ments were trivial (seasonal AR) or evidence was not 
found (perennial AR).

○	 Similar frequencies of adverse events were observed 
with INCS and INAH (trivial difference). Serious ad-
verse events associated with these interventions are rare 
and most of those reported in RCTs have been judged 
unlikely to be related to the treatment. Although rare, 
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pharmacovigilance data suggested glaucoma to be more 
frequent with INCS than INAH.

•	 Resources required, cost-effectiveness and equity: A 
survey of ARIA experts suggested INAH to be more expen-
sive than INCS in 21 out of 29 countries for which data were 
available. In addition, in most countries where INCS are 
more expensive than INAH, INCS were found to be cost-
effective when considering a willingness-to-pay of $50,000/
Quality Adjusted Life Years (QALY) gained or of one time 
the Gross Domestic Product (GDP) per capita/QALY gained. 
One INCS—budesonide—is on the WHO List of Essential 
Medicines, but the same does not occur with INAH. In ad-
dition, INCS are available in more countries than INAH.

•	 Acceptability and feasibility: MASK-air data suggest 
that INCS are associated with higher adherence and treat-
ment satisfaction, as well as with lower odds of being used 
in co-medication (a proxy of poor rhinitis control). However, 
INAH display a faster onset of action.

•	 Planetary health: No specific evidence was found in 
terms of comparative impact on planetary health.

5.3.3   |   Should a Combination of an Intranasal 
H1-Antihistamine and an Intranasal Corticosteroid 
vs. an Intranasal H1-Antihistamine Alone Be Used 
for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​10/​.

Context: INCS+INAH have been proposed as the first-line 
treatment of AR by previous guidelines. However, some patients 
are corticosteroid-phobic or have glaucoma. Thus, INAH alone 
may be of interest.

Recommendation: In patients with AR, we suggest using 
a fixed combination of an INAH+INCS over an INAH alone. 
(Conditional recommendation based on moderate certainty of 
evidence for seasonal AR and on very low certainty of evidence 
for perennial AR).

•	 Considerations in children and adolescents: The rec-
ommendation is applicable to children and adolescents, 
even though evidence is scarcer (no studies on perennial 
AR and the only desirable outcome for which INAH+INCS 
are favored over INAH is rhinoconjunctivitis-related 
quality-of-life).

•	 Implementation considerations: None specific.

5.3.3.1   |   Brief Justification. 

•	 Efficacy and safety
○	 A network meta-analysis suggested that, compared to 

INAH, INAH+INCS are associated with an improve-
ment in nasal symptoms in seasonal and perennial AR 
(25% and 45% probability of nontrivial improvement in 
nasal symptoms, respectively).

○	 For ocular symptoms, either differences between treat-
ments were trivial (seasonal AR) or evidence was not 
found (perennial AR).

○	 INAH+INCS displayed a higher probability of resulting 
in a nontrivial improvement of RQLQ in patients with 
seasonal AR (83%) than in patients with perennial AR 
(16%).

○	 Similar frequencies of adverse events were observed with 
INAH+INCS and INAH (trivial difference). Serious ad-
verse events associated with these interventions are rare 
and most of those reported in RCTs have been judged 
unlikely to be related to the treatment.

•	 Resources required, cost-effectiveness and equity: A 
survey of ARIA experts suggested INAH+INCS to be more 
expensive than INAH in 23 out of 27 countries for which 
data were available. However, INAH+INCS are likely 
cost-effective in most countries both when considering a 
willingness-to-pay of $50,000/QALY gained or of one time 
the GDP per capita/QALY gained (the only exception may 
be some low-income countries). No INAH+INCS or INAH 
are on the WHO List of Essential Medicines.

•	 Acceptability and feasibility: MASK-air data suggest 
that INAH+INCS are associated with higher adherence and 
treatment satisfaction, as well as with lower odds of being 
used in co-medication (a proxy of poor rhinitis control). 
In addition, INAH+INCS seem to display a faster onset of 
action.

•	 Planetary health: No specific evidence was found in terms 
of comparative impact on planetary health, even though it is 
possible that the production of two active compounds may 
have a higher environmental impact than the production of 
one.

5.3.4   |   Should an Intranasal H1-Antihistamine vs. an 
Intranasal Chromone Be Used for the Treatment of AR?

Link for the full EtD: https://​www.​mask-​air.​com/​etd_​nasal/​​11/​.

Context: INAH and intranasal chromones are two alterna-
tives that are often used in AR patients, including those with 
corticosteroid-phobia or who desire a fast onset of action.

Recommendation: In patients with AR, we suggest using 
INAH over intranasal chromones. (Conditional recommenda-
tion based on very low certainty of evidence).

•	 Considerations in children and adolescents: The rec-
ommendation is applicable to children and adolescents.

•	 Implementation considerations: None specific.

5.3.4.1   |   Brief Justification. 

•	 Efficacy and safety
○	 Existing evidence is scarce and contradictory but 

overall suggests that intranasal antihistamines are as-
sociated with trivial or small improvements in nasal 
and ocular symptoms when compared to intranasal 
chromones.

○	 For RQLQ, no evidence was found.
○	 Similar frequencies of adverse events were observed with 

INAH and intranasal chromones (trivial difference). 
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Serious adverse events associated with these interven-
tions are rare and most of those reported in RCTs have 
been judged unlikely to be related to the treatment.

•	 Resources required, cost-effectiveness and equity: A 
survey of ARIA experts suggested INAH to be more expen-
sive than intranasal chromones in 10 out of 16 countries for 
which data were available (intranasal chromones are not 
available in many countries). However, differences in costs 
tended to be small. We did not identify cost-effectiveness 
studies comparing INAH to intranasal chromones. No 
INAH or intranasal chromone is on the WHO List of 
Essential Medicines.

•	 Acceptability and feasibility: MASK-air data suggest 
that INAH and intranasal chromones (i) are used in co-
medication at a similar frequency, and (ii) are associated 
with similar adherence. However, INAH are associated 
with higher treatment satisfaction.

•	 Planetary health: No specific evidence was found in 
terms of comparative impact on planetary health.

6   |   Conclusions

Intranasal medications, in particular INCS, INAH and 
INAH+INCS, are part of the mainstay of AR treatment. In 
ARIA 2024–2025, we formulated recommendations on 11 

questions concerning AR intranasal treatment. Overall, we 
suggest using INAH+INCS over INAH or INCS and INCS over 
INAH. However, decisions on AR treatment should consider the 
clinical variability of the disease, patients' values and prefer-
ences and the affordability of treatment options.

Questions on intranasal treatments had been previously ad-
dressed in past editions of the ARIA guidelines. Box  2 and 
Table 3 compare recommendations on intranasal treatments 
of ARIA 2024–2025 vis-à-vis ARIA 2010/2016 guidelines. In 
brief, four questions were addressed in ARIA 2024–2025 for 
the first time, including questions comparing individual INCS 
and individual INAH+INCS. Among the remaining questions, 
a change in the strength and/or the directionality of recom-
mendations was observed in three questions. For example, dif-
ferently from the ARIA 2016 guidelines, we now suggest the 
use of INAH+INCS over INCS (particularly among patients 
with more severe symptoms). These changes reflect not only a 
larger amount of evidence from RCTs but also the evaluation 
of other evidence sources, such as mHealth data and results 
of a survey of ARIA experts. Considering these data sources 
was crucial to inform on criteria such as the acceptability and 
resources required for the interventions, rendering the guide-
line more person-centered. In addition, since these data reflect 
information from different countries—MASK-air is available 
in 30 countries, and the survey was answered by experts from 
more than 40 countries—their incorporation renders ARIA 
2024–2025 more easily tailored to different contexts.

BOX 2    |    Summary of what is new in the ARIA 2024–2025 guidelines in comparison to ARIA 2010–2016 guidelines.

New questions
•	 Should an INAH+INCS vs. no treatment be used for the treatment of AR?

○	 Recommendation: “In patients with AR in whom monotherapy is unlikely to lead to significant improvement in symptoms, 
we recommend using INAH+INCS over no treatment. (Strong recommendation based on moderate certainty of evidence 
for seasonal AR and very low certainty of evidence for perennial AR)”

•	 Should any specific INCS vs. other INCS be used for the treatment of AR?
○	 Recommendation: “In patients with AR, we suggest using specific INCS (in particular, fluticasone furoate or fluticasone 

propionate) over others (namely, beclomethasone, budesonide, ciclesonide, mometasone and triamcinolone). (Conditional 
recommendation based on very low or low certainty of evidence for most comparisons)”

•	 Should any specific INAH+INCS vs. other INAH+INCS be used for the treatment of AR?
○	 Recommendation: “In patients with AR, we suggest using azelastine-fluticasone over olopatadine-mometasone. 

(Conditional recommendation based on moderate certainty of evidence for seasonal AR)”
•	 Should a combination of an INCS and an intranasal decongestant vs. an INCS alone be used for the treatment of AR?

○	 Recommendation: “In patients with AR, we suggest against using a combination of an INCS + intranasal decongestant 
over an INCS alone. (Conditional recommendation based on very low certainty of evidence)”

 Questions with changed recommendation (in terms of directionality or strength):
•	 Should an INAH vs. no treatment be used for the treatment of AR?

○	 Recommendation changed from conditional recommendation in favor of INAH (2010/2016 guidelines) to a strong 
recommendation in favor of INAH (2024–2025 guidelines).

•	 Should an intranasal decongestant vs. no treatment be used for the treatment of AR?
○	 Recommendation changed from conditional recommendation in favor of intranasal decongestants (2010/2016 guidelines) to 

a conditional recommendation against the intervention (2024–2025 guidelines).
•	 Should a combination of an INAH+INCS vs. an INCS alone be used for the treatment of AR?

○	 Recommendation changed from conditional recommendation either for either INAH + INCS or INCS (2010/2016 guidelines) 
to a conditional recommendation in favor of INAH + INCS (2024–2025 guidelines).

 AR, Allergic rhinitis; ARIA, Allergic Rhinitis and its Impact on Asthma; INAH, Intranasal H1-antihistamines; INAH+INCS, 
Fixed combinations of intranasal H1-antihistamines and intranasal corticosteroids; INCS, Intranasal corticosteroids.
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TABLE 3    |    Comparison of the recommendations on intranasal treatments of the ARIA 2024–2025 and of the ARIA 2010/2016 guidelines. 
Recommendations of the ARIA 2024–2025 guidelines are highlighted by a shade in a cell; recommendations of the ARIA 2010/2016 guidelines are 
highlighted by a border in a cell. Shade/border color code: Green = High certainty of evidence; Yellow = Moderate certainty of evidence; Orange = Low 
certainty of evidence; Red = Very low certainty of evidence.

Question Disease Recommendation

Should a combination of 

an INAH+INCS vs no 

treatment be used for the 

treatment of AR?

PAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 

recommendation 

for the intervention

Strong 
recommendation 

for the 
intervention

SAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 

recommendation 

for the intervention

Strong 
recommendation 

for the 
intervention

Should any specific 

INCS vs. other INCS be 

used for the treatment of 

AR?

PAR/

SAR

Strong 

recommendation 

against specific 

interventions

Conditional 

recommendation 

against specific 

interventions

Conditional 

recommendation 

for either some 

specific 

interventions or 

comparisons

Conditional 
recommendation 

for specific 
interventions (FF 

or FP)

Strong 

recommendation 

for specific 

intervention

Should any specific 

combination if an 

INAH+INCS vs other 

specific combination of 

an INAH+INCS be used 

for the treatment of AR?

SAR a

Strong 

recommendation 

against [azelastine-

fluticasone]

Conditional 

recommendation 

against [azelastine-

fluticasone]

Conditional 

recommendation 

for either 

[azelastine-

fluticasone or 

olopatadine-

mometasone]

Conditional 
recommendation 
for [azelastine-

fluticasone]

Strong 

recommendation 

for [azelastine-

fluticasone]

Should a combination of 

an INCS and an 

intranasal decongestant 

vs. an INCS alone be 

used for the treatment of 

AR?

PAR/

SAR

Strong 

recommendation 

against the 

intervention

Conditional 
recommendation 

against the 
intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 

recommendation 

for the intervention

Strong 

recommendation 

for the intervention

Should an INAH vs no 

treatment be used for the 

treatment of AR?

PAR/

SAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 

recommendation 

for the intervention

Strong 
recommendation 

for the 
intervention

Should an intranasal 

decongestant vs. no 

treatment be used for the 

treatment of AR?

PAR/

SAR

Strong 

recommendation 

against the 

intervention

Conditional 
recommendation 

against the 
intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 

recommendation 

for the intervention

Strong 

recommendation 

for the intervention

Should a combination of 

an INAH+INCS vs. an 

INCS alone be used for 

the treatment of AR?

PAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 
recommendation 

for the 
intervention

Strong 

recommendation 

for the intervention

SAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 
recommendation 

for the 
intervention

Strong 

recommendation 

for the intervention

Should an INCS vs no 

treatment be used for the 

treatment of AR?

PAR/ 

SAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 

recommendation 

for the intervention

Strong 
recommendation 

for the 
intervention

Should an INCS vs. an 

INAH be used for the 

treatment of AR?

PAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 
recommendation 

for the 
intervention

Strong 

recommendation 

for the intervention

SAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 
recommendation 

for the 
intervention

Strong 

recommendation 

for the intervention

Should a combination of 

an INAH+INCS vs. an 

INAH alone be used for 

the treatment of AR?

PAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 
recommendation 

for the 
intervention

Strong 

recommendation 

for the intervention

SAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 
recommendation 

for the 
intervention

Strong 

recommendation 

for the intervention

Should an INAH vs. an 

intranasal chromone be 

used for the treatment of 

AR?

PAR/

SAR

Strong 

recommendation 

against the 

intervention

Conditional 

recommendation 

against the 

intervention

Conditional 

recommendation 

for either the 

intervention or the 

comparison

Conditional 
recommendation 

for the 
intervention

Strong 

recommendation 

for the intervention

Abbreviations: AR, allergic rhinitis; FF, fluticasone furoate; FP, fluticasone propionate; INAH, intranasal antihistamines; INCS, intranasal corticosteroids; PAR, 
perennial allergic rhinitis; SAR, seasonal allergic rhinitis.
aNo evidence for PAR.
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Despite the new evidence incorporated in ARIA 2024–2025, 
there are still some knowledge gaps that would merit further 
research. There is a relative lack of RCTs assessing specific sub-
groups of participants, including those with mild disease, those 
with comorbid asthma or conjunctivitis, patients from ethnic 
minorities, older people and—for some outcomes—children. In 
addition, differences in the effect of interventions by sex have 
not been explored. Cost-utility studies comparing different treat-
ments in AR are also lacking and, for some questions, we were 
not able to perform or include any study addressing the cost-
effectiveness criterion. Finally, there is insufficient evidence on 
the planetary health impact of AR interventions (with no life 
cycle assessment studies having been performed for such treat-
ments), precluding this criterion from playing a decisive role in 
most recommendations.

Contrary to previous ARIA guidelines, we opted not to present 
separate recommendations for seasonal vs. perennial AR. This 
decision is grounded on (i) recent studies pointing to the higher 
relative importance of severity over disease duration [32, 33], 
and (ii) the fact that our SR and meta-analyses usually found an 
agreement between results observed for patients with seasonal 
and perennial AR [23, 25]. However, since the certainty of evi-
dence was often different between seasonal and perennial AR, 
there were some recommendations for which we highlighted 
such differences. Of note, we referred to “perennial” or “sea-
sonal AR” considering that most RCTs did not adopt the ARIA 
classification (which classifies AR as “persistent” or “intermit-
tent” [6]).

Our recommendations assume a correct use of the different in-
tranasal medications, with inadequate use potentially resulting 
in lower efficacy and safety concerns [34, 35] (a video teaching 
patients how to use intranasal sprays can be found at https://​
www.​youtu​be.​com/​watch?​v=_​ytYj1​TLojM​). In addition, varia-
tions in treatment duration were not explored. Future documents 
of the ARIA 2024–2025 guidelines will address the question of 
whether patients should take medications chronically or on an 
as-needed basis.

These guidelines have limitations. For desirable and undesirable 
effects, evidence was mostly obtained from RCTs. While RCTs 
are the paradigm for assessing the efficacy of interventions, 
they tend to be associated with generalisability concerns (e.g., 
with overrepresentation of patients with more severe disease 
[36]). Also, there was a relative lack of evidence on the differ-
ential impact of AR medications in patients with and without 
asthma. Finally, there were several comparisons on intranasal 
treatments of AR that we did not assess, as the corresponding 
questions were not prioritized [15]. The evaluated interventions 
were all pharmacological in nature, but it is important to note 
that nonpharmacological intranasal interventions (e.g., nasal 
washes) are often done by patients with AR. Accordingly, the 
off-label use of products for AR was not evaluated in these 
guidelines.

There are also important strengths associated with ARIA 2024–
2025. We have followed the GRADE approach, using EtDs to 
develop recommendations. Additionally, we have used several 
approaches to formulate guideline questions and considered 
different data sources. Finally, we have conducted several SR 

and meta-analyses to provide updated evidence on the desirable 
and undesirable effects of interventions. These SR have been 
complemented by several other evidence sources (e.g., mHealth 
data, pharmacovigilance data and data from a survey of ex-
perts). These sources of data have an international scope, facil-
itating the tailoring of the ARIA guidelines to different regions 
or contexts.

In conclusion, this report compared intranasal treatments for 
the management of AR. The recommendations were developed 
following the GRADE approach and consider evidence from 
multiple sources, including systematic reviews of randomized 
controlled trials, mHealth data and a survey of experts.
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Medicine ‘A. Murri’ and Unit of Geriatric Immunoallergology, 
University of Bari Medical School, Bari, Italy  |  95Faculty of Public 
Health, Sofia Medical University, Sofia, Bulgaria  |  96Latvian 
Association of Allergists, University Children Hospital, Riga, 
Latvia  |  97Life and Health Sciences Research Institute (ICVS), School 
of Medicine, University of Minho, Braga, Portugal  |  98CINTESIS@
RISE, Biochemistry Lab, Faculty of Pharmacy and Competence Center 
on Active and Healthy Ageing, University of Porto, Porto, 
Portugal  |  99Department of Medical Sciences and Public Health and 
Unit of Allergy and Clinical Immunology, University Hospital “Duilio 
Casula”, University of Cagliari, Cagliari, Italy  |  100VIM Suresnes, UMR 
0892, Pôle Des Maladies Des Voies Respiratoires, Hôpital Foch, 
Université Paris-Saclay, Suresnes, France  |  101Medical Faculty Skopje, 
University Clinic of Pulmology and Allergy, Skopje, Republic of North 
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Macedonia  |  102Pediatric Allergy, Immunology and Rheumatology 
Unit, Children's Hospital, Ain Shams University, Cairo, 
Egypt  |  103Department of Otorhinolaryngology, Chiba University, 
Chiba, Japan  |  104Department of Internal Medicine and Infectious 
Diseases, St Joseph University, Hotel Dieu de France Hospital, Beirut, 
Lebanon  |  105Department of Allergology and Clinical Immunology, 
Kazakhstan Association of Allergology and Clinical Immunology, 
Kazakh National Medical University, Almaty, Kazakhstan  |  106Institute 
of Clinical Medicine, Children's Clinic, Tartu University, Tartu, 
Estonia  |  107Poltava State Medical University, Immunology & 
Allergology Department, Poltava, Ukraine  |  108Department of 
Respiratory Medicine, National Institute of Diseases of the Chest and 
Hospital, Dhaka, Bangladesh  |  109Department of Otorhinolaryngology, 
Head and Neck Surgery, Semmelweis University, Budapest, 
Hungary  |  110Department of Clinical Science and Education, 
Södersjukhuset, Karolinska Institutet, Stockholm, Sweden  |  111Sach's 
Children and Youth Hospital, Södersjukhuset, Stockholm, 
Sweden  |  112Department of Pediatric Respiratory Diseases and 
Allergology, Medical University of Warsaw, Warsaw, 
Poland  |  113Department of Clinical and Laboratory Immunology, 
Allergology and Medical Genetics, Bogomolets National Medical 
University, Kyiv, Ukraine  |  114Institute of Translational Pharmacology 
(IFT)-National Research Council (CNR), Palermo, Italy  |  115Croatian 
Pulmonary Society, Clinical Center for Pulmonary Diseases, Zagreb, 
Croatia  |  116Asthma, COPD Outpatient Care Unit, University Medical 
Center, Hô-Chi-Minh City, Vietnam  |  117Allergy Unit “D 
Kalogeromitros”, 2nd Department of Dermatology and Venereology, 
National & Kapodistrian University of Athens, “Attikon” University 
Hospital, Athens, Greece  |  118Clinic for Pulmonary Diseases, Clinical 
Center of Serbia, Faculty of Medicine, University of Belgrade, Serbian 
Association for Asthma and COPD, Belgrade, Serbia  |  119Division of 
Respiratory Disease and Allergy, Department of Internal Medicine, 
Dankook University College of Medicine, Cheonan, Republic of 
Korea  |  120Department of Medicine, Faculty of Medicine and Surgery, 
University of Malta, Msida, Malta  |  121EPIUnit-Institute of Public 
Health, University of Porto, and Laboratory for Integrative and 
Translational Research in Population Health (ITR), Porto, 
Portugal  |  122Serviço de Imunoalergologia, Centro Hospitalar 
Universitário São João, Porto, Portugal  |  123Basic and Clinical 
Immunology Unit, Department of Pathology, Faculty of Medicine, 
University of Porto, Porto, Portugal  |  124Rhinology Unit & Smell Clinic, 
ENT Department, Hospital Clínic, Barcelona, Spain  |  125Clinical & 
Experimental Respiratory Immunoallergy, FRCB-IDIBAPS, CIBERES, 
University of Barcelona, Barcelona, Spain  |  126Université Paris-Saclay, 
UVSQ, Université Paris-Sud, Villejuif, France  |  127Imperial College 
Healthcare NHS Trust, London, UK  |  128University of Liverpool, 
Liverpool, UK  |  129Center of Allergy, Immunology and Respiratory 
Diseases, Santa Fe, Argentina  |  130Department of Allergology, Medical 
University of Gdansk, Gdansk, Poland  |  131ENT Department, 
University Hospital of Kinshasa, Kinshasa, Democratic Republic of the 
Congo  |  132Allergy, Asthma and Clinical Immunology, Alfred Health 
and Department of Immunology, Central Clinical School, Monash 
University, Melbourne, Victoria, Australia  |  133Swiss Institute of 
Allergy and Asthma Research (SIAF), University of Zurich, Davos, 
Switzerland  |  134Chiba Rosai Hospital, ENT Department, Chiba, 
Japan  |  135Chiba University Hospital, Department of Otolaryngology, 
Head and Neck Surgery, Chiba, Japan  |  136Department of 
Otorhinolaryngology, Charité—Universitätsmedizin Berlin, Berlin, 
Germany  |  137Department of Biochemistry and Molecular Biology, 
School of Chemistry, Complutense University of Madrid, Madrid, 
Spain  |  138Department of Immunology and Allergology, Faculty of 
Medicine in Pilsen, Charles University, Prague, Czech 
Republic  |  139Division of Allergy and Clinical Immunology, 
Department of Medicine, “Santa Maria della Speranza” Hospital, 
Battipaglia, Salerno, Italy  |  140Agency of Health ASL, Division of 
Allergy and Clinical Immunology, Department of Medicine, Salerno, 
Italy  |  141Postgraduate Programme in Allergy and Clinical 
Immunology, University of Naples Federico II, Naples, 
Italy  |  142Department of Pediatrics, Nippon Medical School, Tokyo, 
Japan  |  143Medical School, University of Cyprus, Nicosia, 

Cyprus  |  144Clinic of Occupational Diseases, University Hospital Sveti 
Ivan Rilski, Sofia, Bulgaria  |  145IRCCS Humanitas Research Center, 
Personalized Medicine Asthma & Allergy, Rozzano, Milan, 
Italy  |  146Department of Pulmonology and Allergology, Klaipeda 
National Hospital, Klaipėda, Lithuania  |  147Vilnius University Medical 
Faculty, Vilnius, Lithuania  |  148Division of Adult and Pediatric Allergy 
and Immunology, University of the Philippines—Philippines General 
Hospital, Manila, Philippines  |  149Department of Allergy, Clinics 
Hospital, National University, San Lorenzo, Paraguay  |  150Faculty of 
Medicine, University of Southampton, Southampton, UK  |  151The 
David Hide Asthma and Allergy Centre, St Mary's Hospital, Newport, 
Isle of Wight, UK  |  152NIHR Southampton Biomedical Research 
Centre, University Hospital Southampton NHS Foundation Trust, 
Southampton, UK  |  153LEADER Research Inc., Hamilton, Ontario, 
Canada  |  154Division of Allergy, Asthma and Clinical Immunology, 
Emek Medical Center, Afula, Israel  |  155Rappaport Faculty of Medicine, 
Technion-Israel Institute of Technology, Haifa, Israel  |  156Aria, 
Asthma, Rhinitis, Immunology & Allergy Department, Athens, 
Greece  |  157Allergy Service, Fundacion Jimenez Diaz, Autonoma 
University of Madrid, CIBERES-ISCIII, Madrid, Spain  |  158PROMISE 
Department, University of Palermo, Palermo, Italy  |  159Allergy & 
Asthma, Medical Director, CLINICA SISUL, FACAAI, SPAAI, 
Asuncion, Paraguay  |  160Division of Allergy, Clinical Immunology and 
Rheumatology, Department of Pediatrics, Federal University of São 
Paulo, São Paulo, Brazil  |  161Division of Respiratory Medicine, 
Department of Pediatrics, Hospital Nacional de Niños, Universidad de 
Costa Rica, San Jose, Costa Rica  |  162Department of Respiratory 
Medicine and Tuberculosis, University Hospital, Brno, Czech 
Republic  |  163Department of Otolaryngology, Faculty of Medicine 
Siriraj Hospital, Mahidol University, Bangkok, 
Thailand  |  164Imunoalergologia, Centro Hospitalar Universitário de 
Coimbra, Faculty of Medicine, University of Coimbra, Coimbra, 
Portugal  |  165International Primary Care Respiratory Group IPCRG, 
Aberdeen, UK  |  166Health Planning Unit, Department of Social 
Medicine, Faculty of Medicine, University of Crete, Heraklion, 
Greece  |  167Federal University of Pampa, Department of Medicine, 
Uruguaiana, Brazil  |  168Department of Lung Diseases and Clinical 
Immunology, University of Turku, Turku, Finland  |  169FiLHA, 
Finnish Lung Health Association, Helsinki, Finland  |  170Department 
of Clinical Medicine, Pulmonary Diseases and Clinical Allergology, 
University of Turku, Turku, Finland  |  171Nova Southeastern University, 
College of Allopathic Medicine, Fort Lauderdale, Florida, 
USA  |  172Department of Otolaryngology, Yong Loo Lin School of 
Medicine, National University of Singapore, Singapore, Republic of 
Singapore  |  173Division of Allergy and Immunology, Department of 
Dermatology, Allergy and Venerology, Charité Universitätsmedizin 
Berlin, Berlin, Germany  |  174The Allergy and Asthma Institute, Allergy 
& Asthma Department, Islamabad, Pakistan  |  175University Clinic of 
Respiratory and Allergic Diseases, Pulmonary & Allergy Department, 
Golnik, Slovenia  |  176Faculty of Medicine, University of Ljubljana, 
Ljubljana, Slovenia  |  177Pulmonary Department, Rashid Hospital, 
DUBAI Health, Dubai, UAE  |  178Research Institute of Medical and 
Health Sciences, University of Sharjah, Sharjah, UAE  |  179Department 
of Allergy and Immunology, Hospital Quironsalud Bizkaia, Bilbao, 
Spain  |  180Oasi Research Institute-IRCCS, Troina, Italy  |  181BIOS 
S.P.A. Società Benefit, Rome, Italy  |  182Department of Dermatology, 
Medical University of Graz, Graz, Austria  |  183Department of Allergy 
and Immunology, Para State University Center—CESUPA, Belém, 
Brazil  |  184Allergy Department, Hospital Clinic and IDIBAPS. 
Universitat de Barcelona, Barcelona, Spain  |  185RICORS de 
Enfermedades Inflamatorias (ISCIII), Madrid, Spain  |  186Department 
for Otorhinolaryngology, Head and Neck Surgery, University of 
Tübingen, Tübingen, Germany  |  187Respiratory Medicine, University 
of Modena & Reggio Emilia, Azienda Ospedaliera-Universitaria di 
Modena, Modena, Italy  |  188Pediatric Unit, Department of Surgical 
Sciences, Dentistry, Gynecology and Pediatrics, University of Verona, 
Verona, Italy  |  189Evidence Prime, Kraków, Poland  |  190Evidence 
Prime, Hamilton, Ontario, Canada  |  191Laval University, Quebec City, 
Quebec, Canada  |  192Department of Pediatric Allergology, Armand 
Trousseau University Hospital, Sorbonne University, AP-HP, Paris, 
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France  |  193French National Reference Center for Angioedema 
(CREAK), Saint-Antoine University Hospital, Paris, France  |  194CRESS, 
Inserm, INRAE, HERA Team, Paris Cité University, Paris, 
France  |  195Department of Medical Sciences, University of Turin, 
Turin, Italy  |  196Allergy and Clinical Immunology Unit, Mauriziano 
Hospital, Torino, Italy  |  197Department of Pulmonary Medicine, Mainz 
University Hospital, Mainz, Germany  |  198Pneumology Department, 
Hospital Universitari Dexeus, Barcelona, Spain  |  199CIBER of 
Respiratory Diseases, Group of Rhinitis, Rhinosinusitis and Nasal 
Polyps, Area of Asthma, SEPAR, Barcelona, Spain  |  200Clinique Des 
Bronches, Allergie et Sommeil, Hôpital Nord, Marseille, 
France  |  201Department of Public Health and Primary Care, Leiden 
University Medical Centre, Leiden, the Netherlands  |  202National 
eHealth Living Lab, Leiden, the Netherlands  |  203Department of 
Pulmonology and Allergology, Medical University of Gdańsk, Gdańsk, 
Poland  |  204Department of Allergology and Otorhinolaryngology, The 
First Affiliated Hospital, Nanjing Medical University, Nanjing, 
China  |  205Allergist, David Tvildiani Medical University, Tbilisi, 
Georgia  |  206University of South Florida, College of Médicine, Division 
of Allergy-Immunology, Department of Internal Medicine, Tampa, 
Florida, USA  |  207Associate Professor of Pediatrics, Division of Allergy 
and Immunology, Federal University of Parana, Curitiba, 
Brazil  |  208Paediatric Allergy Clinic, Department of Dermatology, 
Amersham Hospital, NHS Hospital Trust, Amersham, UK  |  209Evidence 
in Allergy Group, McMaster University and the Research Institute of St. 
Joe's Hamilton, Hamilton, Canada  |  210Eskisehir Osmangazi 
University, Medical Faculty, ENT Department, Eskisehir, 
Turkey  |  211Scientific & Medical Department, Lofarma S.p.A, Milan, 
Italy  |  212LAQV@REQUIMTE, Laboratory of Pharmacology, 
Department of Drug Sciences, Faculty of Pharmacy, University of Porto, 
Porto, Portugal  |  213Woolcock Institute of Medical Research, Sydney, 
Australia  |  214Allergy Section, Department of Internal Medicine, 
Hospital Vall D'hebron, Barcelona, Spain  |  215ARADyAL Research 
Network, Barcelona, Spain  |  216Division of Respiratory and Allergic 
Diseases, High Specialty Hospital ‘A Cardarelli’, and Respiratory 
Allergy School of Specialization in Respiratory Diseases, Federico II 
University of Naples, Naples, Italy  |  217Centre for Immunology and 
Infection Control, School of Biomedical Sciences, Faculty of Health, 
Queensland University of Technology, Brisbane, Australia  |  218Office 
of Research, Metro North Hospital and Health Service, Brisbane, 
Australia  |  219University of Foggia, Department of Medical and 
Surgical Science, Foggia, Italy  |  220Allergy and Clinical Immunology 
Centro Regional, Hospital Universitario, Universidad Autónoma de 
Nuevo Leon, Monterrey, Mexico  |  221Department of 
Otorhinolaryngology, Head and Neck Surgery, University of Crete, 
School of Medicine, Heraklion, Crete, Greece  |  222Department of 
Internal Diseases, Allergology and Clinical Immunology, Medical 
University of Silesia in Katowice, Katowice, Poland  |  223Pediatrics 
Department, Universidad Austral de Chile, Valvidia, 
Chile  |  224Department of Pulmonary Medicine, Division of 
Immunology, Allergy and Asthma, Laboratory of Occupational and 
Environmental Respiratory Diseases, Faculty of Medicine, Ege 
University, EgeSAM (Ege University Translational Pulmonary Research 
Center), Bornova, Izmir, Türkiye  |  225Faculty of Health Sciences, 
Catholic University of Salta, Salta, Argentina  |  226Center of Allergy and 
Immunology, and Georgian Academy of Allergy, Asthma, and Clinical 
Immunology, Tbilisi, Georgia  |  227Former President of the Hellenic 
Society of Allergology and Clinical Immunology, Department of Allergy 
and Clinical Immunology, Air Force General Hospital, Athens, 
Greece  |  228Riga East University Hospital, Riga, 
Latvia  |  229Immunology and Allergy Division, Clinical Hospital, 
University of Chile, Santiago, Chile  |  230Quality Use of Research 
Medicines Group, Woolcock Institute of Medical Research, Macquarie 
Park, New South Wales, Australia  |  231Macquarie University, 
Macquarie Park, New South Wales, Australia  |  232Faculty of Health, 
University of Plymouth, Plymouth, UK  |  233Department of Primary 
Care and Population Health, University of Nicosia Medical School, 
Nicosia, Cyprus  |  234Otolaryngology Department, General Hospital of 
Kalamata, Kalamata City, Greece  |  235Division of Clinical Immunology 
and Allergy, Department of Medicine, McMaster University, Hamilton, 

Ontario, Canada  |  236Occupational and Environmental Medicine, 
Department of Medical Sciences, Uppsala University, Uppsala, 
Sweden  |  237ORL SOKLIC KOSAK, Ljubljana, Slovenia  |  238University 
Clinic of Respiratory and Allergic Diseases, Golnik, 
Slovenia  |  239Medical Faculty, University of Ljubljana, Ljubljana, 
Slovenia  |  240Bagcilar Research and Training Hospital, Department of 
Chest Diseases, Istanbul, Turkey  |  241Clinical Management Group, 
Woolcock Institute of Medical Research, Macquarie University, Sydney, 
New South Wales, Australia  |  242Sydney Pharmacy School, Faculty of 
Medicine and Health, University of Sydney, Sydney, New South Wales, 
Australia  |  243Departmental Unit of Allergology, Clinical Immunology 
& Pneumology, Istituto Ospedaliero Fondazione Poliambulanza, 
Brescia, Italy  |  244Department of Public Health, University of Liège, 
Liège, Belgium  |  245Department of Pneumology, GIGA I3 Research 
Group, University of Liège, Liège, Belgium  |  246Allergy Unit, 
Department of Internal Medicine, University Hospital AOU Delle 
Marche, Ancona, Italy  |  247Department of Clinical and Molecular 
Sciences, Marche Polytechnic University, Ancona, Italy  |  248Department 
of Otorhinolaryngology, Head and Neck Surgery, Ankara University 
Medical School, Ankara, Turkey  |  249Department of 
Otorhinolaryngology Head and Neck Surgery, Salzburg Paracelsus 
Medical University, Salzburg, Austria  |  250Department of 
Otolaryngology, Head and Neck Surgery, Cornell University, Weill 
Cornell Medical College, New York, New York, USA  |  251Allergy & 
Clinical Immunology Department, University Hospital Center “Mother 
Teresa”, Tirana, Albania  |  252UMF-University of Medicine and 
Pharmacy ‘Carol Davila’, Pneumology Department, National Institute 
of Pneumology ‘Marius Nasta’, Bucharest, Romania  |  253Department of 
Allergology and Internal Medicine, Medical University of Bialystok, 
Bialystok, Poland  |  254Department of Otolaryngology-Head and Neck 
Surgery, Johns Hopkins University, Baltimore, Maryland, 
USA  |  255Department of Environmental Health, Harvard TH Chan 
School of Public Health and Department of Medicine, Division of 
Allergy and Inflammation, Beth Israel Deaconess Hospital, Boston, 
Massachusetts, USA  |  256Department of Infection and Immunity, 
Luxembourg Institute of Health, Esch-sur-Alzette, 
Luxembourg  |  257Department of Dermatology and Allergy Centre, 
Odense University Hospital, Odense Research Center for Anaphylaxis 
(ORCA), Odense, Denmark  |  258Department of Pharmacotherapy and 
Pharmaceutical Care, Faculty of Pharmacy, Medical University of 
Warsaw, Warsaw, Poland  |  259Department of Allergy and Clinical 
Immunology, Ajou University School of Medicine, Suwon, Republic of 
Korea  |  260Clinical Epidemiology and Research Center, Department of 
Biomedical Sciences, Humanitas University, Pieve Emanuele, Milan, 
Italy  |  261Otorhinolaryngology and Neck Surgery Unit, San Juan de 
Dios National Hospital, San Miguel, El Salvador  |  262Allergist, Private 
Practice, Mexico City, Mexico  |  263Ecole Polytechnique de Palaiseau, 
Palaiseau, France  |  264IRBA (Institut de Recherche Bio-Médicale Des 
Armées), Bretigny sur Orge, France  |  265Université Paris Cité, Paris, 
France  |  266Department of Otorhinolaryngology, Cliniques 
Universitaires Saint-Luc, Brussels, Belgium  |  267Department of 
Otolaryngology-Head and Neck Surgery, Eye and Ear University 
Hospital, Beirut, Lebanon  |  268Department of Otorhinolaryngology-
Head and Neck Surgery, Dar Al Shifa Hospital, Salmiya, 
Kuwait  |  269Center Allergy & Immunology/Geomedi Teaching 
University, Faculty of Medicine, Tbilisi, Georgia  |  270Usher Institute, 
University of Edinburgh, Edinburgh, UK  |  271Department of 
Otorhinolaryngology, Yamanashi University, Yamanashi, 
Japan  |  272Mohammed Bin Rashid University (MBRU), Dubai Health, 
Dubai, UAE  |  273Asthma Reference Center—School of Medicine of 
Santa Casa de Misericórdia of Vitória, Espírito Santo, 
Brazil  |  274Department of Otorhinolaryngology and Head & Neck 
Surgery, CHU Rangueil-Larrey, Toulouse, France  |  275Allergy Service, 
University Hospital Professor Polydoro Ernani de São Thiago (HU-
UFSC/EBSERH), Florianopolis, Brazil  |  276Department of Internal 
Medicine, Federal University of Santa Catarina (UFSC), Florianopolis, 
Brazil  |  277Otolaryngology-HNS, University of Zurich, University 
Hospital of Zurich, Zurich, Switzerland  |  278Clinic of Allergology and 
Immunology, University Clinical Center of Serbia, Belgrade, 
Serbia  |  279Faculty of Medicine, University of Belgrade, Belgrade, 
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Serbia  |  280Department of Respiratory Medicine, Medical Professorial 
Unit, Tallaght University Hospital & Trinity College, Dublin, 
Ireland  |  281Dr Agostinho Neto University Hospital, Praia, Cabo 
Verde  |  282Immunology, Cabo Verde University, Faculty of Medicine, 
Praia, Cabo Verde  |  283The Heart and Lung Center, Helsinki University 
Hospital and University of Helsinki, Helsinki, Finland  |  284Faculty of 
Medicine, University of Porto, Porto, Portugal  |  285Department of 
Immunology and Allergology, University Hospital and Faculty of 
Medicine in Pilsen, Pilsen, Czech Republic  |  286Charles University, 
Prague, Czech Republic  |  287Department of Medicine Solna, Division 
of Immunology and Respiratory Medicine, Karolinska Institutet, 
Stockholm, Sweden  |  288Department of Clinical Immunology and 
Transfusion Medicine, Karolinska University Hospital, Stockholm, 
Sweden  |  289Center for Molecular Medicine, Karolinska University 
Hospital, Stockholm, Sweden  |  290Samitivej Allergy Institute, 
Bangkok, Thailand  |  291Division of Allergy and Immunology, 
Department of Pediatrics, Siriraj Hospital, Mahidol University, Faculty 
of Medicine, Bangkok, Thailand  |  292Department of 
Otorhinolaryngology, Heinrich Heine University Düsseldorf, Medical 
Faculty and University Hospital Düsseldorf, Düsseldorf, 
Germany  |  293The Chinese University of Hong Kong, Department of 
Medicine and Therapeutics, Hong Kong, China  |  294ENT and 
Allergology, Düsseldorf, Germany  |  295Shanghai Skin Disease 
Hospital, Tongji University School of Medicine, Shanghai, 
China  |  296The Third Affiliated Hospital of sun Yat-Sen University, 
Guangzhou, China  |  297Servicio de Alergia e Inmunología clínica, 
Hospital Universitario de Puebla, Puebla, México
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