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Abstract

The second European Rhinology Research Forum organized by the European Forum for Research and Education in Allergy and
Airway Diseases (EUFOREA) was held on 9-10th November 2017, combined with a specific symposium on air pollution and mo-
bile Health technology (mHealth) with the GARD (Global Alliance against Chronic Respiratory Diseases) initiative of WHO (World
Health Organization). Physicians from different specialties, researchers, as well as patients and industry representatives from more
than 40 countries took part in the Forum. Relevant topics were debated with the aim of allowing the implementation of precision
medicine (PM) in daily respiratory care. All debates started with positioning the current state of the art: identification of current
gaps in practice, the current consensus and the need for implementation of novel approaches such as endotype-driven treat-
ment, patient empowerment and eHealth tools.

This report provides a summary of the outcomes of the brainstorming sessions of the European Rhinology Research Forum 2017,
highlighting the research needs in PM, with personalized care, prediction of success of treatment, participation of the patient and

prevention of disease as key drivers for improving current clinical practice.
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Introduction

The second European Rhinology Research Forum (www.rhinolo-
gyresearch.eu) organized by the European Forum for Research
and Education in Allergy and Airway Diseases (EUFOREA) was
held under the auspices of the European Rhinologic Society, the
Benelux Rhinologic Society, and the Global Allergy and Asthma
European Network (GA2LEN) .

Structure and methodology of the meeting

The meeting was organized to address unmet needs in the
field of rhinology and related allergic diseases and to explore
novel possibilities for better management and patient care with
emerging technologies. Allergic diseases, especially inhalant
allergens, are still on the rise and pose a serious socioeconomic
health problem. Estimates calculate that 50 to 100 billion Euros
annually could be saved with better and earlier intervention .
One of the problems identified in these studies is a clear under-
treatment due to low adherence and the very high inter-indivi-
dual variability of responsible trigger factors.

Following state-of-the art lectures on the latest research in the
field of rhinitis, rhinosinusitis, asthma and chronic obstructive
pulmonary disease (COPD), clinicians, researchers and patient
representatives participated in brainstorming sessions on the
future landscape in respiratory care (Figure 1). The objective of
these sessions was to discuss the implementation of Precision
Medicine (PM) into daily care, with personalized care, predic-
tion of success of treatment, participation of the patient and
prevention of disease as the major drivers for improving current
clinical practices ®. Research in the field of PM in respiratory care
is supported by EUFOREA, paving the way for a more structured
scientific approach for patients with chronic airway inflamma-
tion.

The 3 topics for brainstorming were proposed on the basis of
the current evolutions in health care:

1) Obstacles and strategies for endotype-driven treatment for
chronic rhinosinusitis (CRS). Endotype-driven treatment target-
ing direct pathophysiological mechanisms of the disease has
become very appealing for both patients and doctors. This novel

Figure 1. Impressions of the brainstorming sessions
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Who ?

* Uncontrolled CRS patients
+ ‘Severe’ phenotypes : CRS patients with
multimorbidities (e.g. asthma or N-ERD)

Where ?

* Reference centres for biologicals all over Europe
* Focus on overlapping and mixed endotypes

Endotype-driven treatment
for CRS

When ?
« After proper phenotyping
* Failure of guideline-based treatment

Figure 2. Obstacles and strategies for endotype-driven treatment for CRS.

approach is attractive given its targeted approach with better
patient-reported outcomes of treatment “ and should encom-
pass a proper diagnosis 9, including multimorbidities 7 and
eventually local allergic reaction ©.

2) Guidelines empowering patients. Patient empowerment is a
health care priority for the EU Commission, and supported by
EUFOREA (9,

3) Digital future for airways care. Novel eHealth tools for patient
empowerment are considered an elegant way forward in increa-
sing patient empowerment, achieving better control of disease
and secondary and tertiary prevention.

The aim of the brainstorming sessions was to discuss the current
gaps in care pathways and define research priorities in the field
of respiratory care.

Obstacles and strategies for endotype-driven treat-
ment for CRS

A non-negligible proportion of CRS patients remain uncontrol-
led with current treatment options, with a high recurrence

rate after medical therapy and endoscopic sinus surgery (112,
Guidelines for CRS treatment recommend anti-inflammatory
treatment (mainly steroids), supplemented by surgery in case
of failure "». The limited treatment options for both CRS with
(CRSWNP) and without (CRSsNP) nasal polyps, coupled with the
high failure rate of maximal medical therapy and even surgery,
are driving the medical community to explore novel promising
treatment options such as biologicals to better control the
disease . The use of biologicals is currently under investiga-
tion for CRSWNP with and without multimorbidities comprising

14

Type 2 inflammation, with very promising results and hope for

a better control . Type 2 inflammation involve specific CD4*

T cells known as Th2 cells or non-T cell receptor carrying innate
lymphoid cells type 2 that both secrete IL-4, IL-5, and IL-13 and
stimulate Type 2 immunity, characterized by high IgE anti-

body titers and eosinophilia. However, despite the promise of
endotype-driven treatment in the context of Precision Medicine,
treatment with novel biologicals is associated with obstacles for
implementation in real life ©.

Obstacles for endotype-driven treatment for CRSWNP

The main obstacles for endotype-driven treatment are questi-
ons related to when, who and where to endotype (Figure 2).
Not all CRS patients need to be “endotyped” at their first visit
because of practical considerations and optimal disease control
achieved with first-line treatment in a large group of patients.
Endotyping is used more frequently by those physicians wor-
king in tertiary referral centres where the majority of patients
have already received medical therapy and/or surgery that had
failed to control the disease.

Discussion during the forum acknowledged the need to trade
off what is desirable, affordable and sustainable. During the first
visit, the focus should be on good phenotyping of the patient
using sinonasal symptoms, nasal endoscopy and imaging CT
scan if necessary, as well as severity and control of disease, ra-
ther than on endotyping 3. If a CRS patient is well phenotyped
and treated but remains uncontrolled, then a good work-up for
immunologic endotyping is proposed.

Besides the CRS patients with uncontrolled disease, there was



Patients

Increasing use of online information
about the disease; often unreliable
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Physicians
Development of medical guidelines, often
difficult to understand by patients

Patients — Physicians
A new partnership

» Online information

Development of reliable online information about the disease (by physicians, with patients)

* Guidelines

Early involvement of patients in the development of guidelines
Guidelines should use patient-friendly language and should be easily available

* Integrated care pathways

Development of mHealth tools for better disease control and treatment adherence

Figure 3. Guidelines empowering patients.

consensus to endotype particularly more severe phenotypes of
CRS, such as patients with multimorbidities like allergy, asthma
and immune deficiencies . Indeed, a high likelihood of disease
progression is found in CRS patients with concomitant asthma
and NSAID-exacerbated respiratory disease (N-ERD) 9. If this
disease progression could be modulated or arrested by biologi-
cal treatment, endotyping is of utmost importance in the severe
CRS patient population from the early stages of disease. Again it
was recognized that many patients with CRS will respond to cur-
rent therapeutic regimens and would not likely be candidates
for biological therapies. Those with aspirin intolerance, nasal
polyposis and asthma (APA) triad and other severe phenotypes
have the highest rates of healthcare utilization related to uncon-
trolled disease, and endotyping would be more cost-effective,

if it were able to identify those with a poor prognosis, who are
likely to undergo multiple surgeries, and facilitate the use of
disease modifying agents at an early stage.

The lack of sensitive and specific biomarkers to identify different
endotypes of CRSWNP is considered a major challenge to imple-
ment endotyping into clinical practice. Different sampling locati-
ons and methods (tissue, nasal secretion, serum) and different
markers may be measured (IgE, eosinophil levels, periostin, IL5,
IL13, IL33 and others) 1718, Ease of testing, cost, and availability
of the sample must also be considered.

Finally, reference centres for the administration of biologicals
will be required to optimize the treatment, lower the costs and
share experience and data collection. This will allow greater

15

expertise to develop in addressing overlapping or complex en-
dotypes that are a challenge to treat. Another goal of reference
centres across Europe should be to collect data and tissue to
endotype and define the “non-responders” to biologicals, which
is estimated to be a group of 20% of the treated patients. Phar-
maceutical companies may be less motivated to identify who
should not receive biological agents, but this will be valuable
work to optimize clinical and cost effectiveness.

Strategies

To establish the implementation of endotyping CRS patients

in daily practice, scientific evidence should be developed to
convince the health care system and associated organizations
of the cost-effectiveness of this method. Therefore, solid data
about the pharmaco-economics of CRS (without biologicals)
are needed, including the cost of the ‘complications’ of both
medical treatment (for example side effects of oral steroids) and
endoscopic sinus surgery 929, Additionally, the stress and cost
of anosmia/hyposmia in CRS patients and the potential influ-
ence on their mental health ©'?? should be evaluated in this cost
estimate, since biologicals seem to have superior results on the
improvement of olfaction compared to conventional therapies
(04,

For the initial implementation, unanimity was achieved on
biologicals being reserved for CRS patients with uncontrol-

led disease ®. However, some experts argue that biological
treatment might alter disease progression, giving this treatment
a potential role in the ‘prevention’ of CRS patients to evolve
towards a more severe phenotype (e.g. dupilumab as disease
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Digital future in airways care — Promising technologies

Telemedicine:
Providing health care
at distance

Electronic Health Reports and
Patient Health Reports

Mobile Health technology:
Towards patient empowerment

GDPR compliance:

Big data analysis
- Y digital security and privacy

Turning big data into

Privacy Impact Assessment
new knowledge

Figure 4. Digital future for airways care.

modifier) ¥, From this perspective, full endotyping of all CRS
patients might become cost-effective in the future.

Finally, if endotyping and biological treatment evolve to the
next level of being implemented in general clinical practice,
adaptation of the EPOS guidelines with integration of the new
biologicals in the treatment algorithms will be needed, taking
into account regional differences reflecting the variation in
organization and funding of health care systems across Europe.
The non-profit organization, EUFOREA has undertaken this role
to emphasize the disease burden and societal impact of CRS and
multimorbidities in Europe and beyond.

Guidelines empowering patients

Patients rely on their physicians to define a therapeutic stra-
tegy and expect their physician to be aware of the guidelines.
Guidelines like ARIA % and EPOS “* are elaborated by experts
and with patients’input during their development. In that
context, guidelines are empowered by patients, and appreciated
by the medical community and health authorities. Implemen-
tation of guidelines into clinical practice is a challenge as not all
guidelines are considered as adaptable for precision medicine
approaches, do not cover regional and race differences, and do
not seem applicable for implementation in real life situations.
In addition to providing physicians with guidance on disease
management, guidelines may also empower patients to get
more information on treatment options and strategies for
achieving control of disease, cure and/or secondary or tertiary
prevention through education. It is worth noting that patients’

Co-morbid patient: different .
apps for different diseases #

Multi-stakeholder approach
for co-morbid patients: .
towards integrated apps .

16

Patient perspective:
Value of the App
Credibility of the App
*  Privacy protection

Patient-centered approach:
Patient & doctor feedback
Patient education

adherence to treatment is increased if the therapy match patient

preference and beliefs 2%, Patients might receive information on

the guidelines from their physicians, through the internet and/
or other channels of information.

«  Physicians are considered a trustworthy source of informa-
tion, despite the lack of verification of knowledge of the
guidelines by most patients, and the lack of certification
of physicians on guideline knowledge. For physicians,
background knowledge on evidence-based treatment
algorithms in guidelines is crucial for medical practice,
but it appears clear that treatment algorithms need to be
implemented in daily practice according to the history,
needs and preferences of the patient, in alignment with the
principles of precision medicine ©.

«  Online educational material on CRS and allergic rhinitis
(AR) is limited and often considered unreliable, as no
quality check is provided. Patient age, medical history and
individual preferences might determine to what extent
online information is accessed by patients. In addition, the
concept and language of guidelines are common for phy-
sicians but not familiar to patients, and no patient-friendly
guidelines exist.

As an outcome of discussions for empowering patients through

guidelines to achieve better disease control, the debate parti-

cipants support the following action plan for implementation

through the EUFOREA network (Figure 3):

- Transformation of guidelines into a patient-friendly langu-
age, taking into account regional differences. Widespread



availability of these patient guidelines should be ensured
by online dissemination throughout the patient commu-
nity via social media, the EUFOREA channels and patient
organizations. It was considered likely that patients may
become more compliant and have better outcomes when
they are fully informed about the guidelines of treatment
and therapeutic strategy.

. Establishment of a guideline platform accessible for both
patients and physicians, allowing positioning of persona-
lized therapeutic strategies into the treatment algorithms.
The clear aims of all therapeutic strategies should be clari-
fied: control, cure, and/or prevention.

«  Support of Integrated Care Pathways, with all medical
stakeholders being involved in the care pathways of CRS
and rhinitis patients, through mobile (m)Health technology.
From that perspective, mySinusitisCoach ?® for CRS and
Allery Diary for AR ?” may be good tools to facilitate better
patient education on guidelines, better disease control and
treatment adherence, and to answer the most frequently
asked questions by patients.

Digital future for airways care

Current state-of-the-art

Digital technologies are revolutionizing current health care
systems @, Electronic health reports are used to log the patients’
history, which enables easy and fast data-sharing across dif-
ferent hospitals and healthcare providers. More recent advan-
ces extend one step further and integrate these systems into
personal health records that are accessible from the patients’
smartphones ®. These types of data-sharing allow clinicians to
set up telemedicine services, a new approach to deliver health
care at a distance . The biggest step forward into digital health
is likely to be the development of mobile health tools 23", These
tools allow disease monitoring via self-reported questionnaires
or connection to smart sensors, tracking of medication use,
patient education or mobile phone-based interventions 73233,

The promise of digital tools in chronic respiratory diseases
Many mobile applications (apps) have been created and some
are being implemented into daily clinical practice. For chronic
respiratory diseases, most apps have been developed for lower
airway diseases such as asthma or COPD ©%. The myAirCoach
project was initiated to take advantage of home-monitoring
and mHealth systems to predict deterioration of asthma control
and occurrence of asthma exacerbations . Smart sensors on
inhaler devices are used to track patient adherence to asthma
therapy ©°.

For allergic rhinitis, Allergy Diary by MACVIA was developed

by medical experts as a mHealth tool for daily monitoring of
symptoms and patient feedback about disease control . It
follows the good practice development proposed by the EU ¢7,
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This information can be shared with the physician at the time
of consultation and might thereby facilitate the interaction
between the physician and the patient. The first validation of the
app demonstrated the usefulness of the visual analogue scale
(VAS) to monitor AR disease control 3840,

mySinusitisCoach, a mobile application for patients with CRS
was launched during the European Rhinology Research Forum
(ERRF) 2017 ©9. This app combines symptom monitoring,
including the loss of smell, patient and physician feedback and
patient education. Medical experts involved in the EPOS Gui-
delines collaborated with patients, primary care physicians and
pharmacists to compile feedback during design and develop-
ment of the app.

All of the above-mentioned mHealth tools are developed to
improve patient empowerment and will hopefully contribute to
better patient adherence, quality feedback to the physician and
improved health literacy of the patient. During the brainstor-
ming, several unmet patient needs were identified (Figure 4):

1. Guidance on the value and functionalities of the app

2. Information about app certification, data security and
privacy policy

3. Increase credibility of the app by involving patient organi-
zation or advocacy group during implementation
4. Integration of apps for the co-morbid patient.

Mobile health tools provide the scientific community with a
huge set of clinical data. This opens up new avenues for real-life
studies but also comes with some new challenges. Firstly, the
privacy of the patients should be guaranteed at all times. The

EU General Data Protection Regulation (GDPR) comes into force
in May 2018 to protect the privacy of EU citizens (Available
from: www.eugdpr.org). Secondly, self-reported information by
patients should be handled with care but provides at the same
time valuable information about disease impact on the patients’
quality of life. Lastly, big data sets are a challenge to analyze and
a priori hypotheses are needed to avoid data mining. In contrast,
big data sets have the advantage of providing new insights from
combining data. Artificial Intelligence to be developed with
Europe-wide or World-wide big data collections of CRS pa-
tients is expected to bring new dimensions to patient care and
pharmaco-economics.

Quality of the data is not only related to the patients’ input

but also to the app itself. Thus far, no specific quality label for
mHealth apps is in place Y, although there are sites establishes
by clinicians and other experts which evaluate apps for clinical
safety and quality, such as Medappcare and dmdSanté in France,
HealthOn in Germany, iMedicalApps in the US, and Our Mobile
Health worldwide. The patient still has to rely mainly on the user
app rating system available from the app stores, but there are
curation sites, such as myhealthapps, which only feature apps
tried and reviewed (and in some cases developed) by patients’
associations. An attractive alternative could be the installa-
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tion of a peer-reviewing committee composed of developers
of eHealth apps. It is, however, possible to certify the apps as

medical devices.

Conclusion

The brainstorming sessions of the second European Rhinology
Research Forum 2017 highlighted the multiple obstacles to im-

The third edition of the European Rhinology Research Forum
will be held in November 2018 under the theme ‘lmmunomodu-

lation in Respiratory Diseases’ (www.rhinologyresearch.eu).

Acknowledgements

cript.

plement effective endotype-driven treatment pointing towards

the need both for better treatment of CRSWNP and multimorbi-
dities, and the need to identify novel biomarkers with predictive
value. The current AR and CRS guidelines should be tailored to
the language and the needs of the patient, empowering them

to become an active partner of the therapeutic strategy. Novel

eHealth tools like mySinusitisCoach (CRS) and Allergy Diary (AR)
pave the way to empower patients’active participation in the
decision-making process of the therapeutic plan.
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