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ABSTRACT
Allergic Rhinitis and its Impact on Asthma (ARIA) was, up until 2017, a guideline using the best evidence (Grading of Rec
ommendations, Assessment, Development and Evaluation, GRADE) and developed as a change management strategy. A second 
change management strategy—in collaboration with the European Academy of Allergy and Clinical Immunology (ARIA‐ 
EAACI)—was developed as a person‐centred, digitally enabled, artificial intelligence‐assisted care (person‐centred care) with 
strong political involvement. The digital tools of ARIA are mainly based on MASK‐air, an Organisation for Economic Co‐ 
operation and Development (OECD) Best Practice for integrated care for chronic diseases. Artificial intelligence was used, in 
particular, to approach the patients' views and expectations. The current paper describes the steps to build and achieve a new 
change management strategy. The future of the Change Management strategy is (i) a collaboration between ARIA and EAACI, 
(ii) the development of ARIA 2024‐2025 guidelines, (iii) the new ARIA‐MeDALL classification of multimorbid airway diseases 
and (iv) embedding MASK‐air in a registry for severe allergic diseases. The ultimate goals of the ARIA‐EAACI change man
agement strategy will be (i) the transformation of health and care in rhinitis and asthma multimorbidity and (ii) the devel
opment of novel guidelines and policies in a cost‐effective manner, improving shared‐decision‐making.

1 | Introduction

In all societies, the disease burden and the healthcare costs for 
people with allergic and chronic respiratory diseases are 
increasing rapidly [1]. There is a need to support the trans
formation of the healthcare system for integrated care through 
innovative technology including digital health [2] and artificial 
intelligence (AI) [3]. However, patient acceptability, safety and 
equitable access to health care need to be ascertained, and 
ethical and practical issues should be addressed [4].

The traditional healthcare model is focused on diseases (medi
cine and natural science) and does not acknowledge patients' 
resources and abilities to be experts in their own life based on 
their lived experiences. Improving healthcare safety, quality and 
coordination, as well as quality of life, are important aims in the 
care of patients with chronic conditions [5]. Patient‐centred care 
(PCC) is an approach meeting these aims. It increases patients' 
involvement in their own health [6], and is essential for a suc
cessful healthcare transformation. Digital tools are promoters 
for PCC practices in chronic care [7]. Digital tools and func
tionality specifically targeted to objectives and outcomes of the 
person help to achieve PCC, although, alone, they cannot ach
ieve the ideals of PCC [8].

Since 1999, Allergic Rhinitis and its Impact on Asthma (ARIA) 
has evolved from the first multi‐morbidity guideline in respi
ratory diseases using the best current evidence‐based models [9– 
13] to integrated care pathways (ICPs) using digital tools in AR 
and asthma multimorbidity (Mobile Airways Sentinel networK: 
MASK‐air) [14–16] as an exemplar for the digital transformation 
of health and care in chronic diseases [17, 18]. It has followed a 
change management (CM) strategy using the Kotter's model 

[19] and a framework was proposed in 2019 for CM using 
MASK‐air [20].

ARIA in collaboration with EAACI should not be considered only 
as a guideline but also as a fully developed CM strategy using a 
digitally enabled (based on MASK‐air), AI‐assisted PCC with 
strong political involvement. It is an OECD (Organisation for 
Economic Co‐operation and Development) Best Practice for in
tegrated care for chronic diseases [18]. The ultimate goal to be 
achieved will be the transformation of health and care in rhinitis 
and asthma multimorbidity and the development of novel guide
lines and policies in order to optimise shared decision‐making.

2 | MASK‐Air

MASK‐air is a validated mHealth app (Medical Device regula
tion Class IIa) centred around the patient to improve patient‐ 
centred management of allergic rhinitis (AR) and asthma (A) 
[21]. The MASK‐air app [22] is freely operational in 35 coun
tries. Over 75,000 users have been registered. It is a Good 
Practice of DG Santé on digitally enabled, person‐centred care 
[17]. It is also a Best Practice of OECD for integrated care for 
chronic diseases [18]. It has been certified by the Polish and 
Ukrainian Governments (April 2024).

The MASK‐air app includes a daily questionnaire (visual 
analogue scales (VAS) for global allergy symptoms, nose, eye, 
asthma, work or education [22] and EQ‐5D [23]), as well as 
daily medications customised for each country and regularly 
updated using a scroll list questionnaire. It takes 1–2 minutes 
each day to fill‐in. Digital daily symptom‐medication scores 
for allergy (CSMS) [24] or asthma (e‐DASTHMA) [25] are 
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calculated and included in the app. Electronic shared decision‐ 
making is available daily using a very simple tool using General 
Data Protection Regulation (GDPR) requirements and a QR 
code. Additive questionnaires (Control of Allergic Rhinitis and 
Asthma Test: CARAT, a patient‐reported outcome measure 
(PROM) that assesses the level of control of both asthma and AR 
using a single tool over a period of 4 weeks [26]; EQ‐5D utilities 
[23] and the Work Productivity and Activity Impairment 
Allergic Specific (WPAI‐AS) questionnaire [27]) are included. 
Pollen counts and air pollution are available daily on a 5 km 
radius in Europe [28]. MASK‐air can be used in adolescents and 
the elderly [29]. Maturity level [30] and methodologic validation 
are presented in Supporting Information S1: Tables S1 and S2.

The strategic research objectives of MASK‐air were followed 
through WHO‐associated projects, EU grants and projects as 
well as ARIA‐EAACI (European Academy of Allergy and 
Clinical Immunology) Task Forces (Supporting Information S1: 
Table S3).

MASK‐air promotes a PCC personalised medicine with optimal 
shared‐decision making.

3 | Digital Biomarkers in Airway Diseases

ARIA and EAACI (European Academy of Allergy and Clinical 
Immunology) have developed several Task Forces and Position 
Papers aimed at proposing electronic patient‐reported outcome 
measures (PROMs) as digital biomarkers [31–33]. First, control 
digital biomarkers were defined to make a bridge between 
clinical practice, randomised controlled trials (RCTs), observa
tional real‐life studies and allergen challenges. Using the 
MASK‐air app as a model, a daily electronic combined 
symptom‐medication score for allergic diseases (CSMS) [24] or 
for asthma (e‐DASTHMA) was proposed [25]. To mimic real‐ 
life, it secondly proposed quality‐of‐life digital biomarkers 
including daily EQ‐5D visual analogue scales. Finally, patient 
satisfaction with current treatment was also embedded [34]. A 
strategy has been proposed to follow patients with AIT [33] or 
biologics for severe asthma [32].

4 | Novel Airway Phenotypes: Rhinitis Alone Is 
Distinct From Rhinitis and Asthma

With new data provided mainly by MeDALL (Mechanisms of 
the Development of Allergy, EU grant) [35, 36] and MASK‐air 
[22], the concept of R and A proposed by ARIA [10] needed 
to be re‐assessed [37]. These data included (i) insights into 
polysensitisation and multimorbidity, (ii) advances in mHealth 
for novel phenotype definition, (iii) confirmation in canonical 
epidemiologic studies, (iv) genomic findings, and (v) treatment 
approaches. The new data have led to novel concepts on the 
onset of rhinitis and multimorbidity.

The ‘one‐airway‐one‐disease’ concept does not always hold true, 
and several phenotypes can be defined. These include an 
extreme ‘allergic’ (asthma) phenotype combining asthma, 
rhinitis and conjunctivitis [38–41]. Rhinitis alone and rhinitis 
and asthma multimorbidity represent two distinct diseases with 
the following differences [37]: (i) genomic and transcriptomic 
background (Toll Like Receptors and IL‐17 for rhinitis alone as 

a local disease; IL‐33 and IL‐5 for allergic and non‐allergic 
multimorbidity as a systemic disease) [42, 43], (ii) allergen 
sensitisation patterns (mono‐ or pauci‐sensitisation vs. poly
sensitisation) [44–46], (iii) severity of symptoms and (iv) treat
ment response [47]. In conclusion, the ARIA‐MeDALL 
hypothesis [37] proposed that rhinitis alone (local disease) and 
rhinitis with asthma multimorbidity (systemic disease) should 
be considered as two distinct diseases, possibly modulated by 
the microbiome. This may be a model for understanding the 
epidemics of chronic and auto‐immune diseases.

5 | Artificial Intelligence

Artificial intelligence plays a crucial role in bridging the gap 
between clinical research and real‐world patient experiences. It 
enables the analysis of large datasets from over 75,000 MASK‐air 
users across 35 countries, revealing patterns in symptom‐ 
medication relationships, treatment adherence, and disease 
progression that are difficult to detect with traditional methods. 
Most importantly, AI captures unbiased patient perspectives 
and preferences that were previously missing from guideline 
development [48]. This allows for evidence‐based recommen
dations that genuinely reflect patient needs rather than just 
clinical assumptions. A substantial part of the technological 
framework relies on data‐driven approaches that may involve 
‘machine learning’. Machine learning is one of the methods of 
AI that uses algorithms trained on data to produce models that 
can perform those complex tasks. Machine learning is used to 
perform defined tasks such as categorising data or making 
predictions, and is narrower than generative AI.

The technology also integrates real‐world evidence with rand
omised controlled trial data, supporting the creation of per
sonalised care pathways and early identification of patients who 
may need intervention [49]. AI helps distinguish between 
different airway disease phenotypes [50], especially the critical 
difference between rhinitis alone and rhinitis with asthma 
multimorbidity, marking a shift towards precision medicine. 
Although in early stages of implementation, the ability of AI to 
process daily symptom data, environmental factors, and treat
ment responses positions it as an essential component of truly 
digital, person‐centred care. This approach aims to enhance 
shared decision‐making between patients and healthcare 
providers.

While AI offers significant potential, its implementation 
within ARIA‐EAACI 2025 must strictly follow ethical guide
lines and safety standards [51]. Protecting patient data pri
vacy and security is essential, requiring compliance with 
GDPR regulations, along with measures such as MASK‐air's 
Privacy Impact Assessment and oversight by an external 
Data Protection Officer, already in place with MASK‐air. AI 
algorithms must undergo transparent validation across 
diverse populations to prevent bias and promote equitable 
access—especially important given ARIA's global scope, 
including low‐ and middle‐income countries where healthcare 
disparities are common [52]. There is a risk that AI could 
inadvertently reinforce existing healthcare inequalities if not 
carefully monitored and validated across different demographic, 
cultural, and socioeconomic groups. It is important to maintain 
clinical oversight to ensure that AI supports, rather than 
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replaces, human judgement and helps preserve the patient‐ 
physician relationship. Patients should be fully informed 
about how their data are used, with clear consent processes and 
control over their information. Currently, AI development is at 
Technology Readiness Level TRL 3 to 4, indicating the need for 
ongoing testing, validation, and improvement before widespread 
deployment. Ultimately, AI in health care should aim to 
enhance, not undermine, key medical ethics principles: auton
omy, beneficence, non‐maleficence, and justice.

6 | ARIA 2017: Change Management in Airway 
Diseases

Asthma, rhinitis and atopic dermatitis (AD) are interrelated 
clinical phenotypes that partly overlap in the human inter
actome. Allergic Rhinitis and its Impact on Asthma (ARIA) is a 
CM approach of the links between upper‐ and lower‐airway 
allergic diseases using the 8‐step model of Kotter to assess and 
implement the impact of rhinitis on asthma multimorbidity and 
to propose multimorbid guidelines [20]. The ARIA 2017 
guideline [13] was used as a model of guideline interpretation 
[20, 53]. However, it did not include the patient's views which 
were further added [54].

7 | ARIA‐EAACI 2025 Achievements for a Novel 
Change Management

A second CM (CM2) was proposed by ARIA Phase 4 in 2019 to 
increase self‐management and shared decision‐making in 
rhinitis and asthma multimorbidity [20]. An innovation of this 
strategy has been the development and validation of IT 
evidence‐based tools (MASK‐air) that can inform patient de
cisions on the basis of a self‐care plan proposed by the health
care professional. The goal was to propose a digitally enabled 
PCC. We also embedded AI at a later stage. We have now 
completed CM2.

7.1 | Step 1: Create Urgency

Several unmet needs in AR and asthma multimorbidity still 
exist and there is a need for a more effective healthcare system 
that includes a true person‐centred, cost‐effective management 
including digital health and AI. (Recommendations, Assess
ment, Development and Evaluation)‐based guidelines for phy
sicians are available for AR but they are not person‐centred 
[13, 54].

7.2 | Step 2: Form a Powerful Coalition

The ARIA network and the MASK‐air think tank represent over 
500 members in over 70 countries. They are very active as a 
coalition and are regularly requested to be involved in different 
ARIA or MASK‐air initiatives [22, 30, 32, 37, 54–63]. The coa
lition includes people deploying the CM vision with all stake
holders, from citizens to patients, health and social care 
professionals, media and policy makers. The coalition was a 
GARD (WHO Global Alliance against Chronic Respiratory 
Diseases) demonstration project [64]. Finally, the transfer of 
innovation of ARIA has been carried out by the Reference Sites 
of the European Innovation Partnership on Active and Healthy 

Ageing [65]. The collaboration now includes EAACI with all its 
network.

7.3 | Step 3: Create a Vision for Change

The vision of the ARIA‐EAACI collaboration is to provide a 
novel feasible and achievable person‐centred CM strategy for 
AR and A multimorbidity in order to optimise shared decision‐ 
making with the ultimate goal of improving AR and A control 
while maintaining quality‐of‐life and reducing costs. The short‐ 
term wins were achieved with a digitally enabled, person‐ 
centred care (Table 1). In this second phase, we attempted to 
finalise the vision including AI and to obtain a large political 
approval.

7.4 | Step 4: Communicate the Vision. Large 
Global Dissemination

The coalition has already been very active in promoting ARIA 
and MASK‐air data and will continue to have a global 
dissemination.

The integration of new paths of understanding health and 
change is a requirement for the strategy. A central target is the 
general need to raise the level of health literacy in society. The 
general public should clearly not be perceived simply as ‘pa
tients waiting for something to happen’. They should have the 
ability to navigate and understand health messages, an essential 
tool for self‐managing wellbeing, even before any condition or 
major challenge actually occurs. But to do so, one must consider 
how to improve this health literacy by integrating it much better 
into the educational system and cultural settings to which it 
applies. Using AI, we were able to obtain unbiased information 
on the patient's vision on AR and their needs [48].

7.5 | Step 5: Empower Others to Act on the Vision

Organisational processes and structures are in place and are 
aligned with the overall organisational vision. However, we 
need to continuously check for barriers and for those who are 
resistant to change, and focus on the education of all stake
holders on how to achieve the best outcomes of prevention 
treatment. We are acting proactively to remove the obstacles 
involved in the process of change.

7.6 | Step 6: Create Short‐Term Wins

Short‐term wins had already been achieved in the 2019 proposal 
to embed digital data in CM (Table 1) [22]. Data published in 
the paper [20] can be considered as the short‐term wins of CM2 
(Table 2).

7.7 | Step 7: Build on the Change

The current status of MASK‐air 2024–2025 is presented below.

7.7.1 | General Data Protection Regulation (GDPR) and 
Medical Device Regulation (MDR)

The download and usage of the app are free of charge and there 
are no adverts. It falls under the French jurisdiction and follows 

4 of 23 Clinical and Translational Allergy, 2026



the GDPR regulating the processing of personal data in the 
European Union (EU) [88]. Geolocation also follows the GDPR 
[89]. The Privacy Impact Assessment (PIA) has been performed 
and there is an external Data Protection Manager (DPO).

MASK‐air was CE1 registered. However, considering the 
intended use and the software, MASK‐air became a class IIa 
medical device (UDI Mask Air app: (01)08720165943005(10) 
3a0808(11)220600) [90, 91].

7.7.2 | The MASK‐Air App Is Based on Patient‐Reported 
Outcome Measures (e‐PROMs)

Patient‐reported outcome measures (PROMs) are used to assess 
a patient's health status at a particular point in time and are 
essential in developing person‐centred care. All MASK‐air VASs 
are based on PROMs for assessing R, C and A control. VASs 
were initially developed on paper and pencil and tested for their 
criterion validity, cut‐offs and responsiveness. Then, a multi
centric multinational DB‐PC‐RCT using an electronic VAS form 
was performed.

VAS for R, A or C were adapted to the digital format in MASK‐ 
air and further methodologic evaluations were performed [92, 
93]. VAS work [27, 67, 71, 94] EQ‐5D [27, 67] (VAS and utili
ties), Work Productivity and Activity Impairment Allergic Spe
cific (WPAI:AS) questionnaire [27, 67, 71, 95] and CARAT [96] 
are included in the app. For construct validity, in patients with 
R and/or A, the VASs used were highly correlated to RQLQ and 
TNSS. Ability to detect a change was also correlated with TNSS 
or TSS and RQLQ.

Additionally, two control‐medication scores for allergic symp
toms of allergy developed with EAACI (Task Forces or Position 
Papers) (CSMS) or A (e‐DASTHMA) were validated for their 
criterion validity, cut‐offs and responsiveness. The CSMS [24] 

displayed similar results in different countries showing the 
transferability and cultural adaptation of MASK‐air. e‐ 
DASTHMA [25] was strongly correlated with VAS dyspnoea. 
An external validation was performed using an independent 
cohort of patients with physician‐diagnosed asthma (IN
SPIRERS) [97]. e‐DASTHMA was strongly correlated with the 
GINA classification of control.

7.7.3 | Patient Acceptability of MASK‐Air

Two qualitative studies were carried out by MADOPA (Maintien 
en Autonomie à Domicile des Personnes Agées, https://www. 
madopa.fr) in 2016 to better understand the patients' needs 
and expectations [30]. Their comments were embedded in 
MASK‐air.

Five studies carried out in France (in preparation), Italy [98], 
Lithuania [99], Poland [100] and Portugal [101] showed that 
patients have an overall positive appreciation of MASK‐air and 
proposed further improvements of the app. MASK‐air can be 
used from adolescence [102] to elderly people (up to 85 years of 
age) [29].

7.7.4 | Innovative Results Obtained With MASK‐Air

Several studies have been carried out to better understand the 
patient's views and behaviour on A and R (Table 2).

It is proposed that MASK‐air may be relevant in (i) the strati
fication of severe patients for AIT or biologic treatment assess
ing the stratification of patients before treatment, (ii) the follow‐ 
up of patients during treatment including the onset of treatment 
efficacy, (iii) early stopping rules in those with little efficacy, (iv) 
late stopping rules and finally (v) assessing the relapse of the 
disease after the cessation of treatment (Figure 1). MASK‐air 
uses both daily electronic control‐medication scores (CSMS or 

TABLE 1 | Short‐term wins for the second change management (updated from [22]).

Study name Ref Study type N users N days N countries

Baseline characteristics

Pilot study of mobile phone technology in AR in 
European countries. The MASK‐rhinitis study

[66] Obs, CS 3260 NA 20

ARIA score [67] Obs, CS 3260 NA 20

Phenotype of allergic diseases and asthma
Daily allergic multimorbidities [68] Obs, CS 4210 32,585 19

Real‐world data in allergic rhinitis

Treatment of AR using mobile technology with 
real‐world data: The MASK observational pilot study

[69] Obs, CS 2871 39,634 25

Mobile technology offers novel insights on control 
and treatment of AR. The MASK study

[70] Obs, CS 9122 112,054 23

Impact of allergic diseases

Work productivity [71] Obs, CS 14,189 18

EQ‐5D Obs, CS 18
WPAI‐AS [27] Obs, CS 18

Transfer of innovation [65]
Abbreviations: AR, Allergic rhinitis; CS, cross‐sectional study; NA, not applicable; Obs, observational study; WPAI‐AS, Work Productivity and Activity questionnaire.
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TABLE 2 | Innovative results found in MASK‐air.

1. Allergic rhinitis

When the full database is analysed, most patients:
i. are rarely adherent [72] and do not follow guidelines
ii. use as‐needed treatment [73, 74]
iii. often use OTC medications
iv. do not take medication when they are well [73, 74]
v. increase their treatment based on symptoms similarly in all European countries [73] irrespective of the culture [75] and the 
treatments bought in the pharmacies [73, 76]
vi. do not use the recommended treatment 

Furthermore:
vii. Control (symptoms, work productivity, educational performance) is not necessarily improved by increasing medications 
including co‐medication [69, 70, 73, 77, 78]
viii. Co‐medication of an intra‐nasal and an oral medication is usually associated with worse control than single medication 
(cross‐sectional and longitudinal analyses) [69, 70, 73, 77, 78]
ix. Co‐medication is often associated with impaired satisfaction on the treatment [34]
x. Medication satisfaction is reduced on days with co‐medication by comparison to monotherapy
xi. Overall, patients treat themselves when they are not well, self‐medicate and increase their medications when they are not 
controlled, showing that they do not follow guidelines and physician's prescriptions
xii. Costs are increased with poor rhinitis control and asthma and rhinitis multimorbidity [79]

When adherent patients to the app are analysed:
i. They are also often adherent to medications, and adherence to the app appears to be associated with adherence to 
medications
ii. Except for INCS for which increased adherence is not associated with an increased level of control
iii. In patients with an adherence level over 80%, INCS are more effective than AzeFlu for nasal but not ocular symptoms. For 
an adherence level under 80%, AzeFlu is more effective
iv. Most studies were carried out in cross‐sectional studies that were confirmed by longitudinal studies [80]
v. Switching of medications is common (longitudinal analyses) [80]

A CSMS has been validated under the auspices of EAACI and ARIA [24]. A monetary value has been ascribed to CSMS [81] 

2. Allergen‐specific immunotherapy

• Evidence regarding the efficacy of allergen immunotherapy (AIT) on AR has been provided mostly by RCTs. A MASK‐air pilot 
study showed that AIT improves symptoms and work productivity [82]

• AIT was more effective on days with oral antihistamines (OAH) than on those with intranasal corticosteroids (INCS, mono
therapy or comedication) [78]

• Using a Bayesian model, sublingual was found to be more effective than subcutaneous immunotherapy on VAS symptoms, VAS 
work and CSMS [83]

• AIT is likely to have a disease‐modifying effect in contradistinction to pharmacotherapy as shown by the effects on 
education [84]

• MASK‐air was considered as a PCC for AIT [33] 

3. Asthma

When adherent patients to the app are analysed (longitudinal studies):
i. Adherence to ICS or ICS‐LABA was high (56.3%–81.2% days)
ii. Adherence was higher for ICS + other LABA than for ICS + formoterol (ICS + F). However, control was similar in both 
groups, ICS + F was associated with a meaningful lower SABA use and similar VAS asthma, e‐DASTHMA or VAS work
iii. Overall, increased adherence to either ICS + F or ICS + other LABA was associated with decreased SABA use
iv. For a drug or a drug class, co‐medication days were less well controlled than days with single medication (fixed dose 
combination therapy considered as single medication)
v. A longitudinal observational study was carried out on asthmatic patients who filled at least 26 days the first month of 
reporting the MASK‐air app and received a treatment with ICS or ICS/LABA. Based on control, adherence to ICS ± LABA, 
short‐acting ß‐agonist use and biologics as well as long‐acting anti‐muscarinics, six distinct groups of different clinical 
relevance were retrieved in non‐switchers
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e‐DASTHMA) and a 1‐month overall control score such as ACT 
or CARAT.

7.7.5 | Impact of Rhinitis and Asthma

MASK‐air data have been used to assess the impact of R, C and/ 
or A using work productivity and education, and high correla
tions have been observed between VAS work, VAS education 
[84] or WPAI‐AS [103] and PROMs VAS.

The economic evaluation has been assessed and several MASK‐ 
air tools compared. They include (i) the cost of medications 
effectively used, (ii) the cost of absenteeism and presenteeism 
(VAS Work, WPAI‐AS‐work) [104], (iii) the impact on academic 
productivity [84], (iv) costs of health resource utilisation (EQ‐5D 
VAS) [23, 104, 105] and (v) potential benefits of expensive 
treatments such as AIT or biologics. Combining the results of 
these tools, a monetary value has been ascribed to CSMS and e‐ 
DASTHMA [81].

7.7.6 | Environmental Exposure and Planetary Health

In Europe, MASK‐air is combined with prediction on allergen 
exposure and air quality (POLLAR: Impact of POLLution on 
Asthma and Rhinitis, EIT Health‐funded project) using 
COPERNICUS data (Figure 2) [86].

In December 2019, a conference entitled ‘Europe That Protects: 
Safeguarding Our Planet, Safeguarding Our Health’ was held in 
Helsinki. It was co‐organised by the Finnish Institute for Health 
and Welfare, the Finnish Environment Institute and the Euro
pean Commission, under the auspices of Finland's Presidency of 
the EU [106, 107]. As a side event, a symposium organised as 
the final POLLAR meeting explored the digital transformation 
of health and care to sustain planetary health in airway diseases 
[56]. The Finnish Allergy Programme [108] collaborates with 
MASK‐air and can be considered as a proof‐of‐concept to impact 
Planetary Health.

7.8 | Step 8: Anchor the Changes in Corporate 
Culture

Building an alliance among patients, healthcare providers and 
policy makers is therefore essential to save healthcare costs and 
provide better care for the patients. Healthcare providers or 
insurers could give a financial reward for patients with chronic 
disease using digital health tools or HCPs. It is of upmost 
importance to transfer the knowledge of any person‐centred 
care approach to policy makers.

7.8.1 | Change Management in ARIA 2024–2025 Guidelines

ARIA has evolved from a guideline using the best evidence‐ 
based approach (Grading of Recommendations, Assessment, 
Development and Evaluation: GRADE) [53] to integrated care 
pathways using mobile technology in patients with allergic 
rhinitis (AR) and A multimorbidity [109].

The current knowledge to develop the next iteration of ARIA 
(ARIA 2024–2025) includes [63] (i) person's values and prefer
ences to guide clinical decisions [110], (ii) digital care pathways 
for AR + A multimorbidity based on PROMs using GRADE as 
the evidence‐based model [111–117], (iii) digitally enabled 
person‐centred care [17] combining all relevant research evi
dence including so‐called real‐world evidence (MASK‐air data), 
(iv) distinguishing patients with AR alone from those with 
AR + A, (v) AI that was essential in developing (patient/pop
ulation, intervention, comparison and outcomes) questions and 
recommendations on real‐world data to triangulate RCTs 
questions [48], (vi) considering planetary health [118], (vii) 
including asthma in the recommendations and (viii) embedding 
Planetary Health (Figure 3).

7.8.2 | Best Practice of OECD on Integrating Care to Prevent 
and Manage Chronic Diseases

In the recent report of the Organisation for Economic Coordi
nation and Development (OECD) on Best Practices (BPs) for 
Integrating Care to Prevent and Manage Chronic Diseases, the 
MASK‐air app on rhinitis and asthma (MASK‐air) has been 
listed [18]. The OECD is a reliable source of evidence‐based 
policy analysis and economic data largely used by govern
ments. It has published several BPs on Public Health. On 10 
May 2023, the OECD published 13 BPs for Integrating Care to 
Prevent and Manage Chronic Diseases in the European Union. 
The report did not cover all models of integrated care, rather, it 
‘focuse(d) on those that are of key strategic interest to policy 
makers’. The ARIA‐EAACI CM is presented in the OECD BP.

7.8.3 | Governmental Endorsement

Currently, the Polish and Ukrainian governments have 
endorsed MASK‐air. The Japanese government has granted 
MASK‐air for its deployment in Japan.

7.8.4 | Equity

A special effort needs to be made to globalise care pathways and 
make them applicable to all patients [119]. The first ARIA 
report already involved low‐ and middle‐income countries [10]. 
MASK‐air can be used in all countries since it uses simple 

TABLE 2 | (Continued)

Severe asthma
i. Applicability of the MASK‐air app was explored in severe asthmatic patients in a longitudinal (observational) study. Highly 
variable trends were found for VAS asthma and asthma remission can be assessed using daily e‐DASTHMA and VAS asthma

e‐DASTHMA has been validated under the auspices of EAACI and ARIA [25]. A monetary value has been ascribed to e‐ 
DASTHMA [81]
Risk factors: Info‐epidemiology studies have been carried out to assess risk factors for asthma exacerbations and can be added to 
MASK‐air (e.g., rhinovirus [85]). Pollen and pollution are already embedded in MASK‐air for Europe [28, 86, 87]

Clinical and Translational Allergy, 2026 7 of 23



PROMs in different cultural environments. A specific group of 
members of developing countries is involved in ARIA 2024.

Smartphone ownership is growing rapidly around the world. In 
2015, there were more than 7 billion mobile telephone sub
scriptions across the world, over 70% of which were in low‐ or 
middle‐income countries [120]. The joint WHO‐ITU (Interna
tional Telecommunication Union) initiative ‘Be He@lthy, Be 
Mobile’ for the prevention and management of non
communicable diseases, their comorbidities and their risk fac
tors, including improving disease diagnosis and tracking, is of 
great importance. MASK is one of the examples of the ‘Be 
He@lthy, Be Mobile’ handbook on how to implement mBrea
theFreely for asthma and COPD [121] and is a demonstration 
project of GARD [64].

OECD has specifically identified MASK‐air as an equity‐ 
enhancing app since it is available in 30 countries. It also 
pointed out that MASK‐air ‘offers the same level of care for AR 
and asthma to people across the world’.

7.8.5 | UCRAID: Ukrainian Citizen and Refugee Electronic 
Support in Respiratory, Allergy, Immunology and Dermatology 
Action Plan

An estimated 6 to 7 million Ukrainians have taken refuge in 
the European Union. Many have A and/or AR and/or urti
caria, and around 100,000 may have a severe disease. Cultural 
and language barriers are a major obstacle to appropriate 
management. Two mHealth apps—MASK‐air (Mobile Airways 
Sentinel networK), for the management of R and A and 
CRUSE (Chronic Urticaria Self Evaluation) [122] for urticaria 
patients—are available in many countries and languages [62]. 
The Ukrainian patients fill in the questionnaires and daily 
symptom‐medication scores for A and/or A (MASK‐air) or 

urticaria (CRUSE) in Ukrainian. Following the GDPR, pa
tients grant their physician access to the app by scanning a 
QR code displayed on the physician's computer, enabling the 
physician to read the app contents in his/her own language. 
This service is available freely. It takes less than a minute to 
show patient data to the physician on the physician's web 
browser. UCRAID is under the auspices of the Ministry of 
Health of Ukraine.

7.9 | Conclusion

The potential benefits of MASK‐air as an app or as a tool using 
MDR Class IIa (MASK‐air‐Pro) are listed in Table 3.

8 | The Future

8.1 | Optimisation of the Tools

8.1.1 | Overall Limitations and Considerations for Practical 
Implementation

mHealth apps can result in improvements of care in patients 
with R and/or A. However, to maximise the clinical impact of 
MASK‐air, they should not be considered ‘one size fits all’ so
lutions and their overall limitations should be taken into ac
count. First, some participants may not be able to use mHealth 
apps (for instance, they may not own a smartphone or have low 
digital literacy) [98, 101, 123]. Among those participants, older 
patients and patients with a lower income may be under‐ 
represented. In addition, without regular encouragement from 
their physicians, participants may keep using mHealth apps for 
only short periods of time. The active involvement of physicians 
in promoting the use of mHealth apps in clinical consultations 
was found to increase the duration of reporting (Sousa‐Pinto, 
personal communication).

FIGURE 1 | Applicability of digital biomarkers in the treatment of severe asthma by biologics using the diabetes approach (from [32]).
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In MASK‐air, two groups of patients fill the app. Those who use 
the app for one to a few days and those who are adherent to the 
app and use it for over 90 days as a mean. With patient's or
ganisations, there is a need to develop tools to help more pa
tients use the app for longer periods.

8.1.2 | Environmental Exposure, Climate Change and 
Planetary Health

A new Horizon Europe grant started in September 2022 in order 
to better understand climate change and how to counteract it. 
Pollens were selected as one indicator of climate change. In 

FIGURE 2 | MASK‐air screens on pollen and pollution on two consecutive days during the 2024 grass pollen season in Montpellier, France.

FIGURE 3 | Person‐centred, digitally enabled, AI‐assisted care pathways based on ARIA‐EAACI guidelines using MASK‐air as a common tool: 
OECD Best Practice. AI, artificial intelligence; AIT, allergen immunotherapy; IPCRG, International Primary Care Respiratory Group; IPF, 
International Pharmacist Federation; OTC, over‐the‐counter.
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TABLE 3 | Global applicability of MASK‐air.

Applicability MASK‐air
MASK includes an app (MASK‐air) that can be used as a Medical Device (MDR Class IIa: MASK‐air‐Pro)

Major MASK‐air findings • The results of MASK‐air indicate that many patients are uncontrolled and 
non‐adherent to treatment

• Patients appear to use their medications as needed and not as a regular 
basis as prescribed

• They are not always satisfied with their treatment

Patient empowerment • Self‐management: The patient takes control of his(her) own disease to 
improve autonomy due to:

• Better understanding of the symptoms
• Aerobiology (pollen and pollution) data embedded in control
• Improved adherence
• MASK‐air as a medical device (MDR class IIa) has the potential to link 

patients, counselling (messaging and warnings) and physician's advice

Clinical practice • MASK‐air is an essential tool for providing personalized medicine in AR and 
asthma

• Optimized shared‐decision making. Physicians will be able to read the daily 
files of the patients in order to:
⚬ Assess exacerbations and their link with pollen and pollution
⚬ Assess and increase the adherence to treatment
⚬ Assess daily patient's satisfaction to the treatment
⚬ Optimize treatment for the patient and, in particular, the current or the 

next pollen season
• Prescribe allergen immunotherapy (AIT) more rapidly when the patient is 

not controlled despite optimal pharmacologic treatment and determine AIT 
efficacy

• Assess and manage severe asthma

Registries • Daily symptom‐medication scores, adherence and satisfaction are of great 
interest for registries

• MASK‐air may become the link between different registries (common tool 
used in different languages)

Cost‐effectiveness • Several tools in MASK‐air can be used for costs (work productivity, WPAI‐ 
AS, daily medication costs) and utilities (EQ‐5D)

• Identify the most effective treatment strategy based on real‐life data, taking 
into account adherence and treatment persistence

• The use of real‐life data from MASK‐air provides added value by making 
the pharmaco‐economic simulation more accurate and reliable

Clinical trials • For RCTs, it is essential to have clarity on definitions and relevant tools. 
MASK‐air allows:
⚬ Better stratification of the patients needing treatment
⚬ Assessment of the onset and magnitude of treatment efficacy during the 

trial
⚬ Assessment of the efficacy when the treatment is stopped

• Observational studies in real life:
⚬ Are of key importance to triangulate RCTs
⚬ Can compare different treatment strategies
⚬ Provide insight into delivery of care in routine practice to all patients
⚬ Can provide answers to questions that have not or cannot be evaluated in 

RCTs, especially effectiveness on a longer timescale
⚬ Can reflect changes of attitude to treatment over time in a rapidly 

changing overall medical landscape
⚬ Can include cost‐effectiveness
⚬ Bring new hypotheses for the treatment of AR and asthma

(Continues)
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collaboration with the Finnish Meteorological Institute (FMI) 
and Porto University, MASK‐air will be used to correlate pollen 
counts with the clinical impact (EU Horizon Europe grant Ca
talyse). For this project, preliminary methodologic studies are 
undergoing that will help to better assess the impact of the 
pollen season on symptoms [124]. The integration of informa
tion technology tools for climate, weather, air pollution and 
aerobiology in MASK‐air will enable the development of an alert 
system. Citizens will thus be informed about personal envi
ronmental threats, which may also be linked to indicators of 
Planetary Health and sustainability.

8.1.3 | Costs of Interventions

MASK‐air data can also inform about the impact of the disease 
using quality‐of‐life (EQ‐5D‐5L [23]), activities (WPAI‐AS 

[106]), work productivity and education (VAS work [21, 92, 94, 
125] and education [84], WPAI‐AS [86]).

The economic evaluation is currently being assessed and several 
MASK‐air tools can be compared. Evaluating the cost of an 
intervention is intrinsically linked to assessing its effectiveness. 
We can justify incremental expenses if they are cost‐effective. 
They include at least (i) the cost of medications effectively used 
and (ii) the cost of absenteeism and presenteeism (VAS Work, 
WPAI‐AS‐work) [103]. By combining data from these tools with 
the treatment effect, we can evaluate any treatment in com
parison to others. This approach helps identify the most effec
tive treatment strategy based on real‐life data, also taking into 
account adherence and treatment persistence. Using real‐life 
data from MASK‐air provides added value by making the 
pharmaco‐economic simulation more accurate and reliable.

TABLE 3 | (Continued)

Applicability MASK‐air
MASK includes an app (MASK‐air) that can be used as a Medical Device (MDR Class IIa: MASK‐air‐Pro)

Registration and reimbursement of treatments • Controlled trials designed with a uniform approach will be more easily 
evaluated by the Health Technology Assessment agencies (such as NICE) 
for reimbursement. MASK‐air uses EQ‐5D, a validated measure of utility

• Better understanding of direct and indirect costs

Public health planning For public health purposes, a perfect patient characterization in real life is 
needed to identify the prevalence, burden and costs incurred by patients in 
order to improve quality of care and optimize healthcare planning and 
policies.

Reduction of inequities • Inequities still exist in the EU for the prevalence and burden of allergic 
diseases (not only sex/gender inequities). In deprived areas, asthma is often 
severe

• OECD specifically identified MASK‐air as an equity‐enhancing app

Employers • AR and asthma represent a major burden for the employers, and the 
estimated annual costs in the EU range from 30 to 60 B€. Better control of 
the disease was shown to reduce costs. MASK‐air has the potential to 
improve the control of allergic diseases and asthma and to significantly 
improve work productivity at the EU level

• MASK‐air as an MDR class IIa may help to propose and implement 
preventive strategies of occupational diseases

Guideline development Real‐life data of MASK‐air represent an asset for ARIA 2024

Research on mechanisms and genetics • A uniform definition and a collaborative approach to research including 
genetic and mechanistic research are important and will be enhanced by 
the stratification of patients using MASK‐air

• Different levels of phenotype characterization (granularity) can be applied 
to assess phenotypic characterization in different groups of patients 
(e.g., rhinitis alone and rhinitis and asthma) including gender and old age 
patients

Epidemiology • In epidemiologic population studies, standardized definitions and tools are 
fundamental. MASK‐air allows novel approaches combining classical cross‐ 
sectional and longitudinal studies with real‐life studies in large populations

• MASK‐air may become the link between different epidemiologic studies

Humanitarian actions • UCRAID: Ukrainian Citizen and Refugee Electronic Support in Respira
tory, Allergy, Immunology and Dermatology action plan

• From UCRAID to travels
From MASK‐air to symptomatic chronic diseases The MASK approach is a prototype of digital health for symptomatic chronic 

diseases without objective measurements (e.g., arterial pressure, glycaemia)
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8.2 | Implementation in Low‐ and Middle‐Income 
Countries

In the first ARIA guideline in 1999, a large section was 
devoted to developing countries in collaboration with IUTLD 
(International Union of Tuberculosis and Lung Diseases) [10]. 
Then, ARIA was a GARD member and all its iterations 
included implementation in low‐ and middle‐income coun
tries (LMICs) [64]. The MASK‐air app was designed to be 
used in LMICs and has been launched in middle‐income 
countries such as Albania, Brazil, Ecuador, Lebanon, Mexico 
and Serbia. MASK‐air has been listed as one of the apps of 
the ‘Be He@lthy, Be Mobile’ handbook on asthma and COPD 
(WHO‐ITU [121]).

The aim is to develop a coalition to deploy and test MASK‐air in 
LMICs since the app is available in Arabic, French, English, 
Portuguese and Spanish. The only requirement is the use of a 
smartphone. Despite increases in smartphone ownership, many 
emerging economies still trail advanced economies. The ulti
mate aim of the project is to strengthen WHO on harnessing the 
power of digital technologies and health innovation to accel
erate global attainment of health and well‐being [126].

8.3 | Transformation of Health and Care

An overall approach for a person‐centred, digitally enabled, AI‐ 
assisted care pathway should include all stakeholders in a 
stepwise and coordinated approach from self‐care to the man
agement of severe diseases and registries (Figure 3). An 
mHealth tool such as MASK‐air can provide an easy link be
tween patients and all care practitioners. The ARIA‐EAACI 
guidelines for allergic rhinitis can be used to optimise man
agement in a cost‐effective manner.

8.3.1 | In Rhinitis: Allergen Immunotherapy and Biologics

The importance of registries in AIT has been identified. There is 
a huge need to understand the effects of AIT on patient out
comes. Although clinical research trials have shown benefit, it is 
important to also see this when treating patients in the ‘real 
world’. Many registries are simply a place to put data. For 
others, like the BSACI registry (BRIT), there are many direct 
benefits for patients and clinicians (https://www.bsaci.org/profe 
ssional‐resources/bsaci‐registries/immunotherapy‐registry/#:~: 
text=The%20registry%20enhances%20patient%20safety,take 
%20place%20during%20immunotherapy%20treatment).

Digital tools are promoters for PCC practices in chronic care [7]. 
Alone, they cannot achieve the genuine aims of PCC [8] but, 
when combined to a registry, mHealth app data appear to be 
optimal for a PCC approach.

Some biologics have been used in severe uncontrolled rhinitis 
patients. Due to their costs, approved registries will be needed to 
better assess their cost‐effective relevance.

8.3.2 | The Diabetes Approach in Asthma

In diabetes, two types of biomarkers are defined to monitor 
disease control [127, 128]: the daily control monitoring (gly
caemia measurement) and longer‐term monitoring (glycated 

haemoglobin (HbA1c) measurement). Both tests are required to 
optimise diabetes management. By analogy with the diabetes 
approach, two types of patient‐centred digital biomarkers are 
available for R and A:

• Long‐term monitoring using control scores using CARAT 
(analogous to HbA1C measurement) [96, 129, 130]: this 
is proposed as it combines both R and A control with a 
recall period of 4 weeks, whereas other rhinitis 
(e.g., Allergic Rhinitis Control Test [131], Rhinitis Control 
Assessment Test [132]) or asthma (e.g., Asthma Control 
Questionnaire—ACQ [133]) control questionnaires are 
based on a 1‐week recall period. The Asthma Control 
Test—ACT is based on a 4‐week recall [134]. These ques
tionnaires, however, do not fully capture the control in 
patients with fluctuating symptoms (particularly those with 
severe asthma).

• Daily monitoring of the control (analogous to glycaemia 
measurement): this can be measured daily using the CSMS 
[24] for allergy or e‐DASTHMA for asthma [25].

8.3.3 | Severe Asthma

Although the efficacy of biologics in severe asthma has been 
demonstrated, their cost‐effectiveness is still questionable both 
in high‐income [135, 136] and middle‐income countries [137, 
138]. An adequate cost‐effective choice of these costly and long‐ 
lasting therapies is thus needed [139, 140]. The introduction of 
biologics in severe asthma therefore increases the need for 
biomarkers in patient selection, prediction of outcomes and 
monitoring (Figure 3). Genetic or biologic biomarkers are not 
yet able to be used in routine clinical practice globally. Digital 
biomarkers may therefore provide a personalised approach for 
optimal person‐centred shared‐decision making in the stratifi
cation and follow‐up of patients [32, 141–143].

Currently, a major criterion to initiate or stop a biologic in 
asthma is the frequency of exacerbations. However, this is vague 
and an optimised patient stratification is needed. The MASK‐air 
app has potential with regards to public health care, defining 
lack of adherence, medication satisfaction, lack of control with 
huge potential for optimisation of healthcare costs. Finally, 
MASK‐air may be introduced into public payer systems in SA.

9 | Conclusion

The second CM in airways diseases (ARIA‐EAACI 2025) ex
tends largely beyond a guideline. (i) It is person‐centred and not 
simply patient‐centred as it includes more than a clinical 
perspective. (ii) It uses a validated mHealth tool (MASK‐air) 
approved by governments and OECD that represents ‘a 
strategically‐important health care model …. confirmed using a 
validated performance assessment [OECD] ….. [that] is of stra
tegic interest to policy makers’ [18]. (iii) It is AI‐assisted, 
particularly for patients' views and expectations, including 
values and preferences [110, 144]. (iv) Newly identified pheno
types of airway diseases are also considered. It is leading to the 
ARIA 2024–2025 guideline that includes major novel steps in 
the GRADE guidelines such as embedding real‐life data or 
planetary health. This CM strategy may be used as a model for 
other chronic diseases following the initial proposal for MASK‐ 
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air in 2015 [145]. It also has the strength to be built and 
implemented with EAACI.
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