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MASK (Mobile Airways Sentinel Network)

1- The goals
2- The cell phone (The Allergy Diary)
3- Innovation in epidemiology
4- Innovation in management

5- Next-generation care pathways



ARIA 2016: Care pathways implementing o
emerging technologies for predictive medicine
in rhinitis and asthma across the life cycle
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Stepwise care pathways

Patient with rhinitis symptoms

Integrated care pathways for airway
diseases (AIRWAYS-ICPs)

European Innovation Partnership on Active and Healthy Ageing, Action Plan B3
Mechanisms of the Development of Allergy (MeDALL, WP10)

GARD (Global Alliance against Chronic Respiratory Diseases, WHO) research
demonstration project
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Goals

1. Develop for each
step a document
with a 4-pages
pocket-guide

2. Include mHealth for
each step

3. From one step to the
next one

4. When to go to the
next step

5. Stepwise approach
for management

6. Develop machine
learning to optimize
ICPs




MASK mHealth approach for ICPs

Patient with allergic rhinitis symptoms

allergic symptoms bothering
you today?

bethersome bomersoms G o a I s
[ 1. Develop for each
step an mHealth tool
2. cell phone for self-

Answer the questions below

care
E"’f""{"“fﬁﬁ?fi:?fﬂ:ﬂ%L&"JJ?.EE"&L‘S“"”E””j““" % a | 3. interoperable tablet
LR | forpharmacists and
physicians
Add User '3 . . ,
Cioner 4. Physicians’s
Name * First name * . . .
— ] questionnaire
— Patient’s personal
data with maintained
Languag Country Region * privacy (GPDR)
Select E‘ Select E Select SPeCia"St
Specialty *

Select | Emergency care (asthma)




MASK (Mobile Airways Sentinel Network)

1- The goals

2- The cell phone (The Allergy Diary)



MACVIA*LR

The finger approach to manage allergic rhinitis

Not at all Extremely
bothersome VAS bothersome
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The Allergy Diary

< Menu About us

The Allergy Diary was developed in
collaboration between MACVIA-LR
and ARIA.

MACVIA:LR

rI\/IACVIA—LR (Contre les Maladies
Chroniques pour un Vieillissement
Actif en Languedoc-Roussillon,
France) is a reference site of the
European Innovation Partnership on
Active and Healthy Ageing aimed at
Qghting chronic disease.

N

J

oCeMiNIme - The ARIA (Allergic

Jo,  Rhinitis and its
Impact on
Asthma) initiative
aims to educate
and implement
evidenced-based
management of
allergic rhinitis in
conjunction with
asthma

My symptoms

< Menu

Overall how much are your
allergic symptoms bothering
you today?

Not at all Extremely
bothersome bothersome

Free on Android and 10S

How much are your nose
symptoms bothering you
today?

How much are your eye
symptoms bothering you
today?

How much are your asthma
symptoms bothering you
today?

< Medication ~ Nasal

Avamys (Fluticasone furoate)
Beclo aqua (Beclometasone)
Beclometasone (Beclometasone)

Beconase (Beclometasone)

23 countries (+3)
17 languages
23,500 users
160,000 VAS days

GPDR (May 25, 2018)




European
Commission

I el
Home > Law > Law by topic > Data protection > Data protection in the EU Mpacts potentiels

Si la base de données est p...
Diffusion d'une information...

|
|

Si la base de données est p...

Acces illégitime
Menaces a des données

La "perte” des données lors... Gravité : Négligeable

Data protection in the EU

menaces techniques

- Vraisemblance : Négligeable
Menaces techniques (sources. .. . .

Sources

Data prOtECtiOn in the EU Risque technique (source no...

source non humaine Gravité : Négligeable

La "perte” des données lors...

|

Vraisemblance : Négligeable

Mesures

The General Data Protection Regulation
(GDPR), the Data Protection Law .

Enforcement Directive and other rules Vraisemblance : Négligeable

Anonymisation Disparition
de données

concerning the protection of personal data

Commission Informatique et Liberté (CNIL)
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CHRODIS criteria applied to the MASK &
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MACVIALR

Data storage, transfer and analysis

1- Data storage

* Crypted transfer of data form user’ smartphone to data base

* Secure database —with restricted access- to store data in E.U. (no transfer outside EU)
2- Data transfer

* Post treatment of geolocation data to follow GDPR in respect of users 'privacy

* Transfer of data only when protocol detailing analyses is signed

» Data freely available for MASK participants (per country), fee for others

3- Data analysis
 Epidemiologic data
* Assessment of treatment efficacy and adherence
* Pharmaco-economic impact of allergic diseases (including EQ-5D and work)

4- Integration of data
* Integrated print process from user's smartphone to user or physician’s PC
* Interoperability of data exported into medical databases: linking to patient’s record
e Possible integration to contextual data (e.g.: pollution data)



Completion of the m-health tool

O Profile complement
(tobacco)

0 Complement of daily
survey-sleep and
sleepiness questions
added

0 Complement
questionnaires (Epworth)

eeecs Frae T 11:27TAM

100 % .

MASK-3ic >

0000 Free

= 11:27 AM

En finir avec la rhinite
allergique et I'asthme

R/SPIRE

Le suivi précis des symptémes sur minimum
7 jours pour autogérer votre allergie

&

La possibilité pour votre médecin de
vous donner conseils et traitements
personnalisés
Q9
\Q/
L'aide de la communauté de patients et
la recherche

100 %

100 % .

MASK-air >

Mon suivi ] '{-'53
journalier RWSPI 3

Mon (
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MASK (Mobile Airways Sentinel Network)

1- The goals
2- The cell phone

3- Innovation in epidemiology (research)
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VAS work
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— \ Novel patterns of multimorbidity (days)

Visual Analogue Scale levels depending on allergic

multimorbidities
90 A

-
80 - | T
T 1 VAS global
| "1 VAS work

70 1 __

60 - T - M

50 A

40 1 | 1

30 - !

20 -

Median (25-75th percentile) level
|

10 A

Rhinitis High High  High High
Conjunctivitis High High High: VAS >50/100
Asthma High High




4 years 8 years

Group 1 Group 2 Group 1 Group 2
n=12502(70%) n=5157(30%) n=11456 (79%) n=3129(21%)

Wheezing ever - 10

Wheezing attacks last 12m -
Wheezing after exercise ever -
Asthma ever -

Asthma treatment last 12m -
Asthma onset before 2y -
Bronchitis/bronchiolitis ever -
Cough at night ever -

Sneezing or blocked nose ever -
Sneezing or blocked nose last 12m -
ltchy watery eyes last 12m -
Allergic rhinitis ever -

Rhinitis onset before 2y -

Itchy rash ever -

Itchy rash last 12m -

Itchy rash affecting common areas -
Itchy rash onset before 2y -
Eczema ever -

Urticaria ever -

Food allergy ever -

Positive to specific IgE -




Phenotypes in epidemiologic studies

Number of [gE-reactivities
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An App without any information on patient
characteristics suggested to re-classify aral et al
allergic diseases (hypothesis-generating)

Combination of big data and classical
epidemiology (confirmatory)

Rhinoconjunctivitis is a sub-phenotype of
allergic diseases and should be differentiated
from rhinitis alone

kThe same approach can be applied to NCDs

Nasal symptoms
without im pairment **

Presence of nasal impairment



Air pOIIUtian @ Health

Linking pollution, pollen and allergy symptoms
‘“Global F”"'J Bomedicel Xavier Basagana, Annabelle Bedard
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MASK (Mobile Airways Sentinel Network)

1- The goals
2- The cell phone
3- Innovation in epidemiology

4- Innovation in management



Limitations of mobile technology studies

Users self-identified as having AR without confirmation of diagnosis
No information except age, sex, country, location (Privacy)
Mobile app users are not representative of the general population
Adherence is difficult to analyze,
Users may not report all medications used
Longitudinal data capture is very challenging:
» Treatment trajectories are specific for almost each user
« Most users have gaps in treatment days when they are well-controlled

* Cross-sectional analysis of days may be performed instead
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Q Medical prescriptions (ARIA members)

There is a major disconection
between physicians’ prescriptions
and patients’ behavior

Guidelines are not used by patients

Allergic physicians behave like
patients
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Treatments received in MASK
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Treatments received in MASK
Bousquet J et al, Allergy 2018
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When patients are well they do not take a §

medication

They increase their medications to be
controlled

But some patients cannot be controlled

These observations do not accord with
guidelines
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MASK (Mobile Airways Sentinel Network)

1- The goals
2- The cell phone
3- Innovation in epidemiology
4- Innovation In management

5- Next-generation care pathways



Next-generation integrated care pathways for allergic rhinitis
and asthma multi-morbidity
A model for non-communicable diseases
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Next-generation care pathways

Patient with rhinitis symptoms

l

Patient participation, health literacy
and self-care through technology :ﬁ

Self-care

assisted ‘patient activation’

I ARIA in the pharmacy l
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Next-generation ARIA-WAO guidelines Severity
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Improvement

Failure

Goals

1.

Develop for each
step a document
with a 4-pages
pocket-guide
Include mHealth for
each step

From one step to the
next one

When to go to the
next step

Stepwise approach
for management
Develop machine
learning to optimize
ICPs




Transfer of data to HCP

'A QUEL POINT VOS SYMPTOMES ALLERGIQUES VOUS GENENT-ILS AUJOURD'HUI ?
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Embedding environment in next-generation ICPs

Patient with rhinitis symptoms
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mySinusitisCoach

artner with your doctor to optimise your treatment PI IOt StUdy
in 500 patients

completed

Home services

e Alert system

* Pilot study completed
* Major clinical alerts

* Clinical alerts

* Social alerts

Evaluation état de santé

The Airways Diary (with COPD)

* |PAG questionnaire

e Daily evaluation
* VAS Dyspnea
* VAS Exercise
 Pulmonary function

Multimorbidity App
* For diagnosed disease NOT for screening
 Based on The Airways Diary
* Diseases: those commonly associated with COPD
* User with a diagnosis of the disease
* Simple questionnaire for the diagnosis of the disease
e Risk factors
* Daily evaluation
* Most important symptom
* Objective measurements



