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ARIA has evolved, with strong political commitment, from the first multimorbidity guideline in
respiratory diseases to an exemplar for the future digital transformation of health and care for the
management of patients with long-term conditions http://bit.ly/35fBlhN

Cite this article as: Bousquet J, Anto JM, Bachert C, et al. From ARIA guidelines to the digital
transformation of health in rhinitis and asthma multimorbidity. Eur Respir J 2019; 54: 1901023 [https://doi.
org/10.1183/13993003.01023-2019].

Introduction
In all societies, the disease burden and the healthcare costs for people with allergic and chronic respiratory
diseases are increasing rapidly [1]. Most economies are struggling to deliver consistent high-quality healthcare.
There is a need to support the transformation of the healthcare system for integrated care through leveraging
developments in digital health [2]. The term “digital health” refers to advanced medical technologies,
disruptive innovations and digital communication tools aiming to provide best healthcare practice [3].
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As a proof-of-concept for chronic disease care, MASK (Mobile Airways Sentinel NetworK), a new project
of the ARIA (Allergic Rhinitis and its Impact on Asthma) initiative [4], and POLLAR (Impact of Air
POLLution on Asthma and Rhinitis, EIT Health) [5], in collaboration with professional and patient
organisations in the field of allergy and airway diseases, are proposing real-life integrated care pathways
(ICPs) centred around the patient with rhinitis and asthma multimorbidity. These next-generation ICPs
represent a prism through which the potential for digitally transformed healthcare can be viewed.

The European Union (EU) and global political agendas have been of considerable importance in
advancing this project and MASK has been recognised by DG Santé (European Commission
Directorate-General for Health and Food Safety) as an example of good practice in the field of digitally
enabled, integrated, person-centred care [6].

ARIA has followed several steps from a guideline to a digital solution for care pathways centred around
the patient. These steps are depicted in this editorial.

Digital transformation of health and care in the European Union
The 2017 report on the state of health in the EU (State of Health in the EU “Companion Report 2017”;
https://ec.europa.eu/health/state) proposed a rethinking of health and care systems in order to ensure their
sustainability and their ability to enhance health promotion as well as to provide a patient-centred care
meeting citizens’ needs (https://ec.europa.eu/transparency/regdoc/rep/1/2018/FR/COM-2018-233-F1-FR-
MAIN-PART-1.PDF).

Digital solutions for health and care can increase the well-being of millions of citizens and radically
change services. In its mid-term review on the implementation of the digital single market strategy
(https://ec.europa.eu/transparency/regdoc/rep/1/2017/EN/COM-2017-228-F1-EN-MAIN-PART-1.PDF),
the EU Commission proposed digital solutions, such as wearables and mHealth Apps, in which citizens
can actively engage in health promotion and self-management of chronic diseases [7]. Digital tools offer a
vehicle through which scientific knowledge can be disseminated in an easily accessible form. Digital
solutions can be used across all medical and non-medical sectors to promote evidence-based information
and awareness campaigns on healthy lifestyles. Digital tools also enable citizens to provide their doctors
with feedback and data on their health.

ARIA
ARIA was initiated during a World Health Organization workshop in 1999 [8] and has evolved in five
phases. These are summarised below.

Phase 1 (1999)
Development and update of an evidence-based document to provide a guide for the diagnosis and
management of allergic rhinitis and asthma multimorbidity [8, 9]. ARIA has been disseminated widely: it
is implemented in over 80 countries and has been translated into over 50 languages [10].

Phase 2 (2010)
ARIA was revised using the GRADE (Grading of Recommendation, Assessment, Development and
Evaluation) approach for assessing the strength of evidence underpinning recommendations [11, 12].

Phase 3 (2016)
Implementation of mHealth tools for individualised and predictive medicine to develop ICPs for the
management of allergic rhinitis and asthma by a multidisciplinary team centred around the needs of
patients (MASK) [4, 5, 13].

Phase 4 (2018)
Digital transformation of health and care [6] as well as change management to improve health and provide
well-being for allergic rhinitis and asthma sufferers across their life cycle, irrespective of gender, age, or
socio-economic status and with the overarching aim to reduce health and social inequities [14].

Phase 5 (2020, ARIA planetary health)
Digital transformation of health and care to sustain planetary health.

Next-generation care pathways in rhinitis and asthma multimorbidity
There is a need to support the digital transformation of health and care with ICPs. ICPs are structured
multidisciplinary care plans detailing the key steps of patient care [15]. They promote the translation of
guideline recommendations into local protocols and their application to clinical practice. ICPs have been
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proposed with a focus on mHealth technologies that should enhance self-management and adherence to
guidelines and ICPs.

An innovative patient-centred approach for ICPs has been proposed by the ARIA expert group for rhinitis
and asthma multimorbidity to be scaled up to chronic diseases. Five aspects of ICPs have been developed.

Patient participation, health literacy and self-care through technology-assisted patient and public
engagement and involvement
Real-life observational studies, such as MASK, have shown that a large number of allergic rhinitis patients
self-medicate using over-the-counter drugs [16, 17]. However, this is not reflected in guidelines. In order
to improve day-to-day decisions about allergic rhinitis management, it is important to consider
self-management support, and patient and public engagement and involvement (PPE/I). Self-management
support is a key principle for ICPs in chronic diseases. It is the assistance that professionals (pharmacy,
primary care, specialist), patient’s organisations and other sources, as well as informal caregivers, give to
patients in order to make decisions about their condition, to manage disease and health-related tasks [18]
and to support shared-decision making. PPE/I, defined as the “knowledge, skills and confidence a person
has in managing his/her own health and healthcare” [19], is a goal of many ICP models. mHealth, such as
apps running on consumer smart devices, has the potential to profoundly impact PPE/I.

ICP implementation by pharmacists
Pharmacists are trusted healthcare professionals. The many patients who use over-the-counter medications
are seen by the pharmacist, who is the initial point of contact for allergic rhinitis management in most
countries. The role of the pharmacist in allergic rhinitis ICPs is important. The ARIA-pharmacy ICP
includes a diagnostic questionnaire specifically focusing attention on key symptoms and markers of the
disease, a systematic diagnosis guide (including differential diagnoses) and a simple flowchart with
proposed treatment for allergic rhinitis and asthma multimorbidity. Key prompts for referral within the
ICP are included. However, the ARIA-pharmacy ICP should be adapted to local healthcare environments
and situations, as regional (national) differences exist in pharmacy care [20].

Next-generation ARIA guidelines
The next generation of guidelines assessed GRADE recommendations in allergic rhinitis and asthma using
real-world evidence. Randomised controlled trials on treatment effects are included, as well as real-world
data obtained by mHealth tools, including MASK. The aim is to confirm effectiveness or refine current
recommendations [21]. MASK results were used to refine GRADE guidelines [16]. Adherence to treatment
is very low; less than 5% of users record symptoms and medications for a period of 2 weeks [22]. The app
is based on unsupervised input of data and there may be a bias related to potentially missing data input. It
is therefore important to further test whether on-demand treatment is equally or even more efficient than
regular continuous treatment. Moreover, guidelines should consider both regular and on-demand
treatment [16, 22, 23]. Patients do not typically follow guidelines or physicians’ prescriptions and often
self-medicate depending on the control of their symptoms [16, 17]. They frequently change the
medications they use, preferring an effective medication with a rapid onset of action. Often, patients
increase their medications but do not get a better control [17]. As in resistant hypertension, and as defined
by the number of medications used to control the disease [24], many patients are uncontrolled despite
using many medications, extending the SCUAD (severe chronic upper airway disease) concept to resistant
rhinitis [25]. Patients who are controlled tend to stop their medications rapidly. Thus, it is essential to
produce next-generation ARIA guidelines that include real-world evidence embedding behavioural science
and to consider patients’ needs and satisfaction.

ARIA ICPs for allergen immunotherapy
Allergen immunotherapy (AIT) is a proven therapeutic option for allergic rhinitis and asthma. Many
guidelines or national practice guidelines have been produced. However, the approach to including
evidence varies; many are complex and none propose ICPs. This project reviewed ICPs for AIT using strict
criteria and provided simple recommendations by healthcare professionals and other stakeholders [26].
The decision to prescribe AIT should be individualised and based on the relevance of the allergens, the
persistence of symptoms despite appropriate medications, and on the availability of good-quality and
efficacious extracts. AIT is selected by specialists for stratified patients. There are no currently available
validated biomarkers that can predict AIT success. In adolescents and adults, AIT should, in general, be
reserved for patients with moderate/severe allergic rhinitis or for those with moderate asthma who, despite
appropriate pharmacotherapy and adherence, continue to exhibit exacerbations that appear to be related to
allergen exposure. AIT may be even more advantageous in patients with multimorbidity. In children with
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rhinitis, AIT may prevent the onset of asthma. mHealth tools offer the potential for stratification and
efficient follow-up of patients.

Embedding air pollution, aerobiology and novel approaches in ICPs
Although environmental factors play a major role in allergic diseases, no guideline or recommendation has
ever included them. Based on the results of POLLAR [5], ARIA next-generation ICPs will incorporate
exposure to environmental factors such as pollen and air pollution, as well as novel approaches such as
artificial intelligence that have not been considered up to now. As there is increasing evidence that
patients’ choices and behaviours have an impact on the planet, this will be the background of ARIA
Planetary Health [27].

Digital transformation of health in rhinitis and asthma
In the context of implementing communication on the digital transformation of health and care, DG
Santé, in collaboration with the newly established EU Commission Expert Group “Steering Group on
Health Promotion, Disease Prevention and Management of Non-Communicable Diseases” (https://ec.
europa.eu/health/non_communicable_diseases/steeringgroup_promotionprevention_en), supported the
scaling up and wider implementation of good practices in the field of digitally enabled, integrated,
person-centred care. MASK was one of the nine selected good practice initiatives [6].

The goals of ARIA phase 4 are in line with those of EIT Health (European Institute for Innovations and
Technology) and are developed with high-level collaborations and EU grants (VIGOUR, DigitalHealthEurope,
Euriphi and Gatekeeper).

The ARIA political agenda of change management
The EU political agenda is of great importance in supporting the digital transformation of health and care.
AIRWAYS-ICPs (Integrated care pathways for airway diseases) [15], initiated in 2014 by the European
Innovation Partnership on Active and Healthy Ageing (DG Santé and DG CONNECT, the Directorate-General
for Communications Networks, Content and Technology) [28], launched a collaboration to develop
multi-sectoral ICPs. It was a GARD (Global Alliance against Chronic Respiratory Diseases) demonstration
project [29]. An EU Summit in Vilnius, Lithuania (2018) proposed multi-sectoral ICPs embedding guided
self-management [30]. MASK is a recognised good practice initiative of DG Santé [6].

Conclusions
ARIA has evolved from the first multimorbidity guideline in respiratory diseases to an example for the
digital transformation of health and care. However, there are many hurdles still to overcome to deploy this
change management strategy globally [14]. These are worth pursuing as they offer the opportunity to
improve outcomes for patients living with one of the most prevalent long-term conditions. They will serve
as a basis for improving care provision and health outcomes for people living with other long-term
conditions.

The value of real-world data in research has been demonstrated by MASK for a better understanding of
phenotypes, adherence and assessment of patient’s behaviour. These studies suggest their potential in
other respiratory fields, such as COPD or interstitial lung disease, for implementation of guidelines and to
obtain real-time information on patient adherence.
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