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ABSTRACT

Introduction Therapeutic education for patients with asthma
has been shown to reduce asthma morbidity. The high
availability of smart phones provides the opportunity to furnish
patient training via specifically designed chatbot applications.
The goal of this protocol is to perform a first pilot comparison
of traditional face to face versus chatbot-guided patient
therapeutic education programmes for patients with asthma.
Methods and analysis Eighty adult patients with a
physician-confirmed diagnosis of asthma will be enrolled in

a two-parallel-arm, randomised (1:1) controlled pilot trial. A
single-Zelen consent procedure is deployed to first enrol all
participants in the comparator arm, that is, the standard patient
therapeutic education programme at the University Hospitals
of Montpellier, France. This means of patient therapeutic
education is based on reoccurring interviews and discussion
with qualified nursing staff as per usual care. Following
baseline data acquisition, randomisation will be performed.
Those patients randomised to the comparator arm will not be
informed of the second arm. Those patients randomised to
the experimental arm will be proposed access to a specifically
designed chatbot (Vik-Asthme) as the second tested means

of patient training (refusals continue with standard training,
though analysed as intention to treat). The primary outcome is
change in the total Asthma Quality of Life Questionnaire score
at the end of follow-up (6 months). Secondary outcomes cover
asthma control, spirometry, general health status, programme
adherence and burden for medical staff, exacerbations and
medical resource use (medications, consults, emergency visits,
hospitalisation and intensive care).

Ethics and dissemination This study (‘AsthmaTrain’ protocol
version 4-20220330) has been approved by the Committee for
the Protection of Persons lle-de-France VIl on 28 March 2022
(reference number 21.03617.000059). Enrolment began on
24 May 2022. Results will be published in international peer-
reviewed journals.

Trial registration number NCT05248126.

INTRODUCTION

Despite persistent symptoms and exacer-
bations, many patients with asthma do not
perceive their level of disease as serious or
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= A high-quality methodology using a randomised
clinical trial design optimises the level of evidence
when comparing two means of patient education.

= A single-Zelen consent procedure limits resentful
demoralisation effects.

= The nature of patient education interventions re-
stricts opportunities for blinding, though some
blinding may occur as a biproduct of the single
Zelen consent procedure.

= Alimitation of this study is its single-centre nature.

= This pilot study will provide a first comparison of
patient education options, valuable information
for building personalisation hypotheses and the
required data for constructing optimally powered,
multicentre confirmatory studies.

lacking control' and their levels of knowl-
edge concerning their disease remain poor.
Poor adherence to treatment and to other
aspects of disease management are thought
to be strongly implicated in the poor level
of asthma control in the general popula-
tion, contributing to rates as high as 50%
of observed exacerbations.” Like many
other chronic diseases, patient education
is an important part of asthma manage-
ment.”” Patient education programmes that
include symptom monitoring, recognising/
responding to worsening asthma (eg, via an
action plan), and regular review of control,
treatment and skills (inhaler technique)
by healthcare professionals greatly reduce
asthma morbidity in both adults and chil-
dren (GINA (Global Initiative for Asthma)
Evidence level ‘A’).°

In an increasingly ‘connected’ world, the
means of accomplishing patient education
via multimedia interventions is becoming
more accepted. Patients often show interest
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in using technology for home monitoring’ ® or asthma
education purposes.’ '’ Web-based telemonitoring with
home spirometry has been demonstrated as effective and
accessible to persons with no computer background.” ®
Even a simple automatic telephone messaging system can
improve how patients with asthma perceive the control of
their disease.""

Internet-based telemonitoring or interactive multi-
media support have been demonstrated as superior to
traditional specialist-guided or generalist-guided usual
care in terms of asthma control or symptoms,'*"” lun
function,'”” ¥ symptom or assessment reporting,'* '°
symptom-free days,”” '” inhaler technique,'® the use of
corticosteroids'” and the number of emergency depart-
ment visits.'” The ORs for a clinically significant improve-
ment in the Asthma Quality of Life Questionnaire score
(AQLQ) (ie, a change of >0.5) in an internet-based
monitoring randomised against usual care or a specialist-
monitored group was 2.00 (95% CI 1.38 to 3.04) " or 2.21
(95% CI 1.09 to 4.47)," respectively.

In general, asthma knowledge correlates with less
rescue medicine use'’ and fewer urgent consults.'”
However, much of our knowledge on how internet-based
or multimedia interventions might benefit asthmatic
populations is based on paediatric populations'™® 1* 1
and remains to be confirmed for adults. In addition, not
all internet-based asthma education or monitoring inter-
ventions have similar performances, and some show little
advantage or only short-term advantages compared with
usual care.” Effects on health-resource utilisation remain
unclear.'” The onset of smartphone usage has provided
new opportunities for managing patients outside the walls
of healthcare facilities. Within this context, the overall
goal of the ‘AsthmaTrain’ study is to perform a first, small
pilot study comparing a new French-language chat-bot
guided asthma patient education programme (the ‘Vik-
Asthme’ application) with the classic, authority-approved
patient education programme at the University Hospitals
of Montpellier, Montpellier, France.

Study objectives

The primary objective of ‘AsthmaTrain’ is to compare
a population of adult patients with asthma and partici-
pating in a standard patient education programme with
a similar population participating in Vik-Asthme-guided
education programme in terms of overall scores on the
AQLQ.*" # Secondarily, the two study arms will also be
compared in terms of the following: (1) the subdomains
of the AQLQ score, (2) clinical variables including lung
function, asthma control and exacerbation rates, (3)
general health status via the Euroqol 5-domain 5-level
questionnaire (EQ—5D-5L23 M 4) programme adher-
ence (as well as burden for the medical team and (5)
major categories of direct health resource consump-
tion. Finally, because education intervention success may
depend on patient-specific characteristics, an ancillary
study will compare the following baseline traits between
the 50% best intervention responders in either arm: (1)

the big five personality traits (via the Big Five Inventory
(BFI) questionnaire25 ) (2) anxiety and depression
(via the Hospital Anxiety and Depression questionnaire
(HADS)27 %) and 3) coping mechanisms (via the Ways of
Coping Checklist (WCC) questionnaire™).

METHODS

Study design

This prospective, parallel-arm, randomised (1:1),
controlled, pilot trial with a single-Zelen consent proce-
dure (where consent in the experimental arm occurs
postrandomisation)™ *! will compare changes in quality
of life, asthma control, lung function and health resource
consumption between one group of patients with asthma
participating in a classic treatment education programme
(the ‘standard education’ arm) with a similar, second
group of patients participating in a novel, chatbot-guided
treatment education programme (the ‘Vik-Asthme’
arm) (figure 1). In our single Zelen design, all patients
will initially consent for the standard patient education
programme prior to randomisation (consent 1). At this
point, they are not informed about the ‘Vik-Asthme’ arm
of the study. Randomisation (with stratification according
to month of enrolment and initial asthma severity) is then
discretely carried out, and those patients allocated to the
‘Vik-Asthme’ arm are proposed to perform their patient
education programme via the chatbot. A second round
of patient information and consent (consent 2) ensues
for these patients in the ‘Vik-Asthme’ arm only. Patients
allocated to the standard education arm are not informed
about the existence of the chatbot, thus avoiding resentful
demoralisation effects.”® Patients in the ‘Vik-Asthme’
arm who refuse the chatbot continue with the standard
education programme despite their allocation to the Vik-
Asthme arm.

Study presentation and enrolmentwill take place during
routine visits and the Montpellier University Hospital,
Montpellier, France. Interested, eligible patients will be
provided with educational materials (either standard
education written materials or the Vik-Asthme applica-
tion) and instructed on how to participate in their respec-
tive educational programmes. The patients will then be
monitored via monthly telephone calls and a final study
visit at 6 months post-inclusion (figure 1).

Population

This study takes place at the Montpellier University
Hospital located in Montpellier, France. Enrolment
started on 24 May 2022 and the completion of inclusions
is expected prior to 24 November 2023. The study centre
is a government-funded university hospital that, as a result
of the single-payer health insurance system in vigour in
France, should include patients spanning a large range
of socioeconomic and urban-versus-rural categories. The
study population corresponds to adult patients with a
physician-confirmed diagnosis of asthma (see eligibility
criteria provided in table 1).
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Figure 1

Graphic presentation of the general AsthmaTrain study design (A) and the anticipated study flow chart (B). *Patients

randomised to the ‘Vik-Asthme’ arm who refuse the chatbot intervention will proceed with standard training according to a
single Zelen design. Analysis will respect the randomisation arm (intention to treat).

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

Interventions

Experimental intervention

The experimental intervention consists in providing
the patient with access to a specific version of the ‘Vik-
Asthme’ chat bot for the duration of the study. Should the
patient be unable to use or refuse to use the chatbot, the
reasons for refusal will be documented and the patient

will proceed with the comparator intervention (see
'Comparator intervention').

‘Vik-Asthme’ is a virtual assistant available to the public
as an application typically downloaded to one’s personal
mobile phone. The specific educational content of the
version of ‘Vik-Asthme’ used for this study was devel-
oped via collaboration between Wefight, the company
developing and marketing the ‘Vik’ series of chatbots for
medical applications (https://wefight.co/fr), and the
general pulmonology team at the University Hospitals of
Montpellier, Montpellier, France (under the supervision
of Pr Arnaud Bourdin).
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Table 1 Patient eligibility criteria

Inclusion criteria Exclusion criteria

» Minimum age: 18
» Physician-confirmed
diagnosis of asthma

Lack of informed consent

VVVVYYVYYVYY

Protected populations according to the French Public Health Code Articles L1121-6,8*
The subject has already participated in this study

Subject unable to comply with trial procedures/visitst

Potential for interference from another studyf

Non-beneficiary of the French single-payer national medical insurance system

Patients already using the Vik-Asthme application in their daily lives or having already followed a
therapeutic education programme

*For example, pregnant, parturient or lactating women, prisoners, adults under guardianship or otherwise unable to consent.
TFor example, the subject is unavailable for the required visits, or has a language barrier that prevents study comprehension.
}The patient is participating in another study that may affect the results of this study (or has done so in the month preceding inclusion), or the

study is in an exclusion period stipulated by another study.

The same multidisciplinary team (asthma nurse, physi-
ologist, psychologist, smoking-cessation nurse and social
worker) in charge of classic therapeutic training (see
'‘Comparator intervention') helped develop specific
content for the experimental chatbot corresponding to
the following chapters: disease understanding (including
how to recognise symptoms and exacerbations), medi-
cation mechanism of action, personalised medication
handling (with links to video demonstrations), psycho-
logical aspects and support, sports/physical activity and
physiotherapy, knowledge about smoking harms and how
to access smoking cessation support, social help including
occupational aspects and finally management of indoor/
outdoor aeroallergens. In addition to patient educa-
tion via the chatbot content, the ‘Vik-Asthme’ chatbot
includes programming (based on rules established by
the scientific committee and the most frequent patient
requests observed on a previous version of the chatbot)
that can deploy various alerts to designated medical staff.
Alerts are summarised via ‘green-orange-red’ presenta-
tions to a specific dashboard visualised by nursing staff
each morning at the hospital. An orange-level alert will
trigger an email to see if the patient is experiencing
asthma worsening and help manage a potential episode.
A red-level alert will result in a phone call and potentially
an un-scheduled visit to the department. This alert system
was tested prior to study initiation to ensure feasibility
and effectiveness.

In a short, face-to-face interview between nurse and
patient, the nurse will assist the patient in downloading
the chatbot and verifying data continuity with the hospi-
tal’s information system. The chatbot is designed to not
require further patient training. During this session, the
chatbot settings will be personalised according to the
shared educational diagnosis.

During the inclusion and follow-up periods required by
this protocol, all further development of the chatbot, with
the exception of essential debugging, will cease.

Comparator intervention
The comparator intervention is the usual therapeutic
training for patients (éducation thérapeutique des patients:

ETP) cursus currently used in the General Pulmonology
unit at the Arnaud De Villeneuve Hospital, Montpellier,
France and approved by the French Regional Health
Authority for the Occitanie Region (Agence Régional
de Santé Occitanie). This starts with a shared educa-
tional assessment involving the patient—caregiver dyad.
Through discussion, the dyad establishes questions, mile-
stones and priorities. The latter can include (but is not
restricted to) treatment management (during mainte-
nance phases, exacerbations and emergency situations),
how treatments are taken (particularly the handling of
inhaled devices, symptom perception and tracking, envi-
ronmental management (indoor and professional envi-
ronments), allergen management, vaccinations, smoking
(and assistance with quitting), physical activity, rehabil-
itation of a hyperventilation syndrome if required, and
psychological support for issues such as the patient’s
entourage, perceived support or social difficulties. A
personalised written action plan is drafted for each
patient and updated in-line with routine consults and
further ETP sessions.

ETP sessions are organised during consultations and as
often as necessary as determined by the patient-caregiver
dyad and associated tools/goals. Multiple means of
communication can be implemented (face-to-face inter-
views, email, telephone, teleconsultations, etc).

A typical ETP session consists in a 15-30 min interview
performed by qualified nursing staff and can result in
feedback to the doctor concerning patient adherence
or problems with current treatment. Patient training
sessions may be specified by a physician, or spontaneously
initiated by a nurse (but systematically implemented
at the initiation of this protocol). The face-to-face ETP
interview between nurse and patient takes place in a
calm, secluded area where the patient and nurse can
speak in private and build a trusting relationship. During
the course of the conversation, the nurse will reinforce
any messages highlighted by the physician and provide
a lay definition for asthma. The patient’s treatment will
be discussed, with emphasis on the context underlying
the treatment, the treatment goals and why the treatment
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and adherence are important. The nurse also presents
different inhaler types to the patient and uses an appro-
priate placebo inhaler to demonstrate correct inhaler
technique to the patient. Inhaler technique is reinforced
by a mock inhaler-technique activity performed by the
patient (while coached by the nurse). Handling-skills are
assessed, potentially changing to preferred device. Other
therapeutic areas can be covered: smoking cessation,
allergen avoidance, trigger avoidance, occupational adap-
tations, physiotherapy requirement, lifestyle adaptation,
etc. Email and phone numbers are provided to patients

who may contact the department in case of asthma
worsening.

Outcomes

A summary of the outcomes chosen for the Asthma-
Train protocol is given in table 2. In order to gain a
first idea of how the ‘ETP’ and ‘Vik-Asthme’ interven-
tions might impact patients over a 6-month period, we
chose as our primary outcome the change in the total
score for the AQLQ.*" #* This score is easy to obtain
(self-questionnaire) and correlates with asthma control.

Table 2 The study outcome list, including patient-specific measures, how they are to be aggregated and for which time

frames, and the associated general statistical analysis type

Patient-specific measure Analysis metric and time frame Analysis type
Asthma Quality of Life Questionnaire Primary outcome: Change in the total AQLQ score from baseline to 6 months CC
(AQLQ"Y" *# The change in the ‘symptoms’ domain of the AQLQ from baseline to 6 months
The change in the ‘activity limitation’ domain of the AQLQ from baseline to 6 months
The change in the ‘emotional function’ domain of the AQLQ from baseline to 6 months
The change in the ‘environmental exposure’ domain of the AQLQ from baseline to 6 months
A)‘e;mm%_gontrol Questionnaire 5 (ACQ-  Change in the ACQ-5 score from baseline to 6 months
5
Forced expiratory volume in 1s (FEV1,  Change in FEV1 % predicted values from baseline to 6 monthst
% predicted) t
Forced vital capacity (FVC, % predicted) Change in FVC % predicted values from baseline to 6 monthst
+
FEV1/FVC (% /L) T Change in FEV1/FVC ratios from baseline to 6 monthst
The Euroquol 5-Domain 5-Level (EQ-5D- Change in the EQ-5D-5L index valuet from baseline to 6 months
5L) questionnaire®
Programme adherence Percentage of patients participating in the 6-month visit CC
For the experimental arm only, weeks of chatbot usage Descriptive
Burden for medical staff Cumulative number of emails to/from the patient from baseline to 6 months CC
Cumulative number of telephone calls to/from the patient from baseline to 6 months
A list of medications taken (with The cumulative dose for target medications§ from baseline to 6 months
=S GIAIAE) 17 Q| GEiEER ) C TREEES) Accumulating daily doses for target medications§ from baseline to 6 months. REA
A list of medical consults (with dates) The cumulative number of target consultsy occurring between baseline and 6 months CC
Accumulating numbers of target consultsy from baseline to 6 months REA

A list of unexpected/emergency medical The cumulative number of unexpected/emergency consults occurring between baseline and CC

consults (with dates) 6 months
Accumulating numbers of unexpected/emergency consults from baseline to 6 months REA
A list of hospitalisation episodes (with The cumulative no of days of hospitalisation (in relation to asthma) occurring between CC

beginning and end dates) baseline and 6 months

Accumulating numbers of days of hospitalisation (in relation to asthma) occurring between REA

baseline and 6 months

A list of intensive care episodes (with

beginning and end dates) baseline and 6 months

The cumulative number of days of intensive care (in relation to asthma) occurring between CC

Accumulating numbers of days of intensive care (in relation to asthma) occurring between REA

baseline and 6 months

A list of exacerbation episodes* (with
beginning and end dates)

The cumulative no of days of exacerbation occurring between baseline and 6 months CC
Accumulating numbers of days of exacerbation occurring between baseline and 6 months REA

*See the assessments section for a description of the instruments used in this protocol.

TPrebronchodilator and postbronchodilator values.
tDetermined using the valuation set for France.*®

§Short-acting B antagonists, long-acting § antagonists, short-acting muscarinic antagonists, long-acting muscarinic antagonists, corticosteroids (inhaled, oral and

nasal groups).
YGeneralists, specialists, nursing, other.
**With severity level as defined by the Global Initiative for Asthma (GINA).

CC, comparison of central tendency (eg, t-tests, Mann-Whitney tests as appropriate); REA, recurrent event analysis.
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Additionally, the individual AQLQ subdomains will be
evaluated as secondary outcomes. As a complement to
the disease-specific AQLQ), a general health-status tool
(the EQ-5D-5L) 2324 will also be evaluated.

The study participants will also be asked to fill out a
simple diary throughout the study. This diary will simply
list the treatments taken by each patient, as well as symp-
toms, exacerbations, medical consults, hospitalisations
and intensive care stays that may occur during follow-up.
The data will be used to generate prespecified metrics as
presented in table 2.

Describing the baseline population

In addition to outcomes, additional data will be recorded
at baseline to help characterise the population. These
include age, sex, body mass index, respiratory rate and
peak expiratory flow (L/min). The patient’s education
and work level will be characterised by the highest educa-
tional level achieved and socioprofessional category.
Substance usage will be characterised by smoking (never,
former, current, pack years), alcohol consumption and
consumption of other substances (cannabis, opiates,
amphetamines, cocaine, other (with open description)).

The patient’s asthma history and severity will be
described using the month and year of first asthma symp-
toms and initial asthma diagnosis, global initiative for
asthma (GINA) level of severity, premenstrual asthma
and the maximum methacholine dose from previous
methacholine testing. If performed during routine care,
the fraction exhaled nitric oxide (FENO; ppb) will be
recorded. The highest known blood eosinophil count for
the patient will be recovered, as well as the results for the
most recent skin prick test. A list of comorbidities will also
be recorded for each patient.

Finally, prior experience with patient therapeutic
education (and specifically for asthma) will be indicated,
as well as psychometric characteristics (via the question-
naires BFI, HADS, WCC for an ancillary study).

Sample size and recruitment potential

There are currently no data available that would help describe
expected outcome results in the targeted study populations.
For this reason, the sample size of this pilot trial is set at
30patients per arm. To allow for missing data (taking into
account potential for loss to follow-up and its consequences
for asmall sample size), the number is increased to 40 patients
per arm and 80 patients overall. This sample size is sufficient
for demonstrating a significant difference between the 2
arms for the primary outcome (quantitative AQLQ) score) of
1 point with a common SD of 1.5 points, a 1:1 sampling ratio,
a type-1 error rate set at 5% and power at 84%.

Under an exhaustive, consecutive recruitment scenario
based on recent patient lists at the Montpellier University
Hospitals, the latter corresponds to a theoretical recruit-
ment period of about 4 months. However, to allow for the
potential of pandemic conditions to disrupt research, the
inclusion period was set at 18 months.

Achieving recruitment goals

To facilitate recruitment, an information letter will be
provided to all patients by welcome-desk staff as patients
come in for consults during the inclusion period. This
letter will request that incoming patients with asthma
indicate their interest for participating in a therapeutic
education research project.

Logistics/visits
An overview of the time frames for study visits, interven-
tions and assessments is provided in table 3.

The inclusion visit
Inclusions will occur during routine visits. The study will
be orally presented to the patient (by study investigators
or their delegates), along with a first information letter,
and eligibility criteria will be verified. The patient, if inter-
ested, orally consents to an observational study evaluating
a patient therapeutic education intervention (consent 1).
Should the patient decline participation, the reason is
noted (and later tabulated for the study flowchart). The
investigator (or delegated staff) then enrols the patient
for the study using the web-based electronic case report
form (eCRF) application specifically created for the
study. In-line with table 3, baseline data are collected,
and spirometry is performed (according to American
Thoracic Society / European Respiratory Society (ATS/
ERS) guidelines™). If FENO is performed during routine
care, the latter results are also recorded. The patient
diary is initiated by study staff in collaboration with the
patient. The patient is carefully instructed on its use and
the importance of complete data for study results.
Following baseline data collection, the investigator (or
delegated staff) uses the eCRF to perform randomisa-
tion. For patients randomised to the standard ETP arm,
no further information is given, and the patient proceeds
to standard ETP training. For patients randomised to the
‘Vik-Asthme’ arm, a second round of oral and written
(information letter 2) information is presented to the
patient. The patient, if interested, then provides oral
consent for a study evaluating a chat-bot-guided patient
education intervention (consent 2). These patients then
proceed with ‘Vik-Asthme’ initiation/training. Patients
not interested in the Vik-Asthme application can refuse
it; these patients will proceed to ETP training as initially
proposed. The patient’s choice (and reasons for refusal
when they exist) is recorded on the eCRF. All patients
leave this visit with a calendar of planned telephone
interviews and the end-of-study visit, as well as the health
resource use diary that he/she fills out during the study.

Telephone calls

Monthly telephone calls are made to the patient in line
with table 3. The purpose of these calls is to promote
protocol adherence and to recover data concerning exac-
erbations, health resource utilisation and medications.
The patients are reminded to keep filling out their diary.
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Table 3 Time frames for a given patient with associated events/interventions/assessments

Visits

Vinc

Tel 1* Tel 2* Tel 3* Tel 4  Tel 5* Veos

Day or week in the study

DO

D28
W4

D56
w8

D84
W12

D112
W16

D140 D168

W24

Leeway

+3D +3D +3D +3D +14D

Enrolment

Verification of eligibility criteria

Information letter and consent 1

Randomisation

Information letter and consent 2 (‘Vik-Asthme’ arm only)
Interventions

Deployment of the standard education programme

Deployment of the ‘Vik-Asthme’ application*
Evaluations

Baseline demographics and psychometric data (including
questionnaires BFI, HADS, WCC)

Questionnaires AQLQ and EQ-5D-5L
Questionnaire ACQ-5
Lung function: spirometry

Data recovery on exacerbations, health resource use and medications

*Elements specific to the protocol and not part of routine care.

o

o

o

o

o* [ o o [ o

ACQ-5, Asthma Control Questionnaire 5; AQLQ, Asthma Quality of Life Questionnaire; BFI, Big Five Inventory; D, day; EQ-5D-5L, Euroqol 5-domain 5-level
questionnaire; HADS, Hospital Anxiety and Depression; Tel, telephone call; Veos, the end-of-study visit; Vinc, the inclusion visit; W, week; WCC, Ways of Coping

Checklist.

End-of-study visit
The end-of-study visit will occur during a routine visit
6months after inclusion. During this visit, the AQLQ,
ACQ-5 and EQ-5D-5L. questionnaires are administered
and spirometry is performed. If FENO assessment is
performed during routine care, these results are also
recorded. The patient’s diary is reviewed and recovered.

Finally, the patient is asked to respond to an end-of-
study question: How often have you used the Vik-Asthme
chatbot over the past 6 months? (Never; Every day, Twice
a week, Once a week, Twice a month, once a month or
less). If the patient does not know what the Vik-Asthme
chatbot is, the correct response is ‘never’.

Data concerning the number of emails and telephone
calls addressed to the patient are recovered.

Allocation and blinding

Randomisation will be managed by the Clinical Research
and Epidemiology Unit (CREU) at the University Hospi-
tals of Montpellier, France with ENNOV CLINICAL soft-
ware. The randomisation will be centralised and available
online. Access to allocation modules will be restricted to
designated personnel. Patient enrolment and allocation
will be carried out by the participating investigators via
the eCRF. Randomisation is carried out following enrol-
ment and data collection for baseline assessments. Strat-
ification will take into account the month of enrolment
(September, October, February and March (typical exac-
erbation months) vs other months), and initial disease
severity (GINA steps 1-2-3 vs 4-5).

This protocol aims to compare two different ways of
engaging with the patient and teaching. The notion of
blinding per se is not adapted to this protocol, which is
carried out, for all practical purposes, in an ‘open’ fashion.
Nevertheless, the Zelen randomisation procedure, which
aims to maintain the comparator arm ignorant of the exis-
tence of the experimental arm in order to avoid ‘resentful
demoralisation’ effects,32 may also result in a partial blinding
effect.

Data collection and management

Data entry is performed as close to real-time as possible
using an eCRF developed by the CREU using ENNOV
Clinical-Clinsight software. A paper version of the eCRF
is also available to facilitate data collection under field
conditions or if internet services are down. All eCRF fields
should be addressed and missing data must be justified
and communicated by the study clinical research techni-
cian to the site principal investigator immediately when
discovered.

Data quality control starts at data entry via the eCRF, whose
fields are parameterised to avoid impossible or highly improb-
able values. In addition, the Data Manager at the CREU
will implement additional computerised tests to ensure the
completeness, consistency and reliability of data according to
standard data management plans at the University Hospitals
of Montpellier. eCRF access is restricted to appropriate study
staff via an online password system.
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Statistics

Statistical analysis will be performed by the CREU and
described in a detailed statistical analysis plan (maintained
by the CREU) before data extraction and unblinding. Any
deviations from the SAP, reasons for such deviations and
all alternative or additional statistical analyses that may be
done, will be described in the final report.

The level of significance is set at p<0.05 (bilateral). For
secondary/exploratory outcomes, the p value (bilateral)
will take into account multiple comparisons34 using false
discovery rate corrections. Safety parameters will remain
uncorrected to avoid ruling out a safety concern. Missing
data due to loss to follow-up or participant withdrawal are
expected to be few and imputation will not be used. The
primary outcome will be analysed using complete cases.
Data tables will indicate variation in sample size. The
following paragraphs are designed to give an overview of
the techniques to be used (also see table 2 for general
guidance) but are not a substitute for the complete SAP.

Analytical populations

The safety population will include all patients who were
provided access to the Vik-Asthme chatbot, the intention-to-
treat (ITT) population all patients included in the protocol,
according to randomisation, and the perprotocol (PP)
population all patients included in the ITT for whom no
major protocol deviations were found. In this study, we antici-
pate analysing only the ITT and safety populations. However,
should refusal of continuing consent be unbalanced between
arms, or there is a need for sensitivity analysis, we will also
perform analyses on the PP population.

Descriptive statistics

Normally distributed quantitative variables will be
summarised as means+SD, or otherwise as medians
(IQR). Qualitative variables will be presented as numbers
(percentages).

Comparisons of central tendency, including the primary outcome
Quantitative variables will be compared between groups
using t-tests or Mann-Whitney tests in accordance with
variable distributions and sample sizes. Qualitative data
will be compared between groups using 2 or Fischer’s
exact tests, as appropriate.

Recurrent event analyses

The time-related accumulation of events (eg, mg of medi-
cation per day, or days of hospitalisation) within each
group will be estimated using the Nelson non-parametric
method for estimating the mean cumulative function
(MCF). Graphically, the population mean curve is a step
function with many small steps, one for each event in
the population. MCF graphs (with Nelson’s 95% CI) for
each randomisation group will be generated, as well as
the MCF difference between the two. The approximate
day when the MCF curves begin to separate will be deter-
mined according to when the 95% Cls of the MCF differ-
ence curve no longer includes zero.”>™

Ancillary analysis

The general goal of the ancillary analysis is to explore the
hypothesis that different types of education strategy might
be appropriate for different types of people. To explore
this possibility, patients will be divided into responders and
non-responders (= or < median improvement in AQLQ
scores or a measure of medication adherence) in either
arm, and the baseline characteristics compared between
arms for responders and again for non-responders. In the
same spirit, strategy response will be modelled as an inter-
action between study arm and patient baseline profile.
This is an exploratory study; p values will not be corrected
and will be described as exploratory.

Monitoring and auditing

Given the low level of risk associated with this protocol,
a data safety and monitoring board and interim analyses
are not foreseen.

Sponsor clinical research associates will perform moni-
toring visits (at a rhythm determined by inclusions). At
this time, the following visit times are planned: study
initiation, 50% inclusions, 100% inclusions and end of
follow-up. Monitoring visits will cover consent proce-
dures, primary endpoint data quality and protocol adher-
ence. Each will be documented by a written report.

The adverse events/incidents related to patient usual
care will be declared by any health professional to the
various circuits of sanitary vigilance applicable to each
product or practice concerned in conformity with the
regulations in force.

Auditing can occur at any time in-line with sponsor
quality procedures. In case of audit, investigators will
permit direct access to all study documents, account-
ability records, medical records, and source data.

DISCUSSION

The results of this protocol will provide data crucial for
a first comparison between a classic patient education
programme for asthma and its chatbot-guided analogue.
The single Zelen randomisation with stratification on
season and initial disease severity is designed to result
in comparable populations with as little contamination
between arms as feasible, while optimising the level of
evidence generated. However, there are certain limita-
tions to this protocol that deserve consideration. First,
this is a single centre study, and larger confirmatory
studies will be required to generalise to diverse centres
across France, or in languages other than French. There
is also an evident selection bias related to patient moti-
vation due to the fact that therapeutic education is not
mandatory, and patient willingness-to-participate will
shape the overall study population. Additionally, patients
unwilling or unable to use a smart phone will obviously
not be able to access the chatbot, and this is likely to occur
among the elderly. However, this should not affect the
comparability of arms, and such bias is inherent to any
voluntary education programme. It is also impossible for
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a chatbot to replace the coaching provided by an expe-
rienced nurse, especially as concerns inhaler technique.
The chatbot can provide informational videos describing
proper technique, and potentially increase adherence via
reminders, but correction of poorly practised technique
would be difficult. Finally, though a single-Zelen consent
procedure limits resentful demoralisation effects, the
possibility for patients in the experimental arm to choose
the comparator programme is likely to underestimate the
PP effect of the chatbot, rendering the conclusions of
the study conservative in nature. Comparing two means
of patient education also corresponds to a situational
context where blinding is difficult, though the Zelen
design creates blinding potential. Despite these limita-
tions, the awaited results of this study will provide a first
comparison of patient education options, valuable infor-
mation for building personalisation hypotheses, and the
required data for constructing optimally powered, multi-
centre confirmatory studies.

ETHICS AND DISSEMINATION

Confidentiality

In the eCRF and analysis databases, the patients will
be identified via study-specific numbers. The patient’s
initials and sex are used in order to assist identification
during the study and may appear on the eCRF or asso-
ciated paper support. No other identifying information
may be so used.

Seeking research approval

This research will be carried out in accordance with
French law, Good Clinical Practice and the Declaration
of Helsinki. This study was approved by a randomly
chosen independent ethics committee (Committee de
Protection de Persons Ile-de-France VII) on 20 January
2022 (reference number 21.03617.000059). Future
protocol modifications, if any, must be approved by the
study steering committee (AB (director), NM (method-
ologist), CMS (scientist)), the assigned ethics committee
and transmitted to all participating investigators. Ethics
committee documentation will be addressed to the
French National Agency for Medicines and Health Prod-
ucts Safety (ANSM).

Steering Committee

The steering committee is responsible for study conduct
and maintaining key study documents (information mate-
rials (see online supplemental file 1), eCRF paper form,
data sharing plan) up to date and available to the public
at https://osf.io/u972h/.

Data access

The study dataset is the property of the sponsor (Univer-
sity Hospitals of Montpellier, 191 Avenue du Doyen
Gaston Giraud, F-34295 Montpellier, France) and will
be made available to the steering committee and partic-
ipating investigators. Aggregated study results will be

published in a peer reviewed journal. Authorship will
be attributed according to the criteria stipulated by the
International Committee of Medical Journal Editors. In
accordance with French regulations, study participants
will be provided with results on request. Members of the
public may request the data set from the study director
following publication of the results.
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