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ABSTRACT

Introduction The COVID-19 pandemic compelled health
systems to protect patients and medical personnel during
transit in hospitals by minimising transfers, prompting
the use of telehealth systems. In the field of neurology,
telemedicine has been used in emergency settings for
acute stroke management between spoke and hub
hospital networks, where good outcomes have been
achieved. However, data on the use of telemedicine in
non-stroke acute neurological conditions accessing the
emergency department (ED) are currently missing.
Methods and analyses This is an interventional, open-
label trial on the use of teleconsultation in the ED for
neurological diseases other than stroke. The study aims
to develop a remote consultancy system (TeleNeurological
Evaluation and Support, TeleNS) for patients with acute
neurological symptoms referred to hospital facilities
without a 24-hour availability of a neurologist consultant
(spoke hospitals). The study population will include 100
ED patients referred to two spoke hospitals in 6 months,
who will be asked to perform teleconsultation instead of
inperson visits. As a control group, retrospectively available
data from patients admitted to the ED of spoke hospitals
during the same time period over the last 2 years will be
evaluated. The primary objective is to assess whether a
TeleNS for the ED guarantees a faster but qualitatively
non-inferior diagnostic/therapeutic work-up if compared
with inperson examination, assuring the availability of

all the necessary examinations and treatments with
consistent time-saving.

Ethics and dissemination The trial was designed
following the national guidelines on clinical investigation
on telemedicine provided by the Italian Ministry of

Health and according to the Standard Protocol Items for
Randomized Trials statement guidelines. This research
protocol was approved by Comitato Etico Area Vasta
Emilia Nord in September 2020 (number/identification:
942/2020/DISP/AQUMO SIRER ID 805) and was written
without patient involvement. Patients’ associations will be
involved in the dissemination of study design and results.
The results of the study will be presented during scientific
symposia or published in scientific journals.

Trial registration number NCT04611295.

Strengths and limitations of this study

» Our protocol assesses the clinical feasibility of
TeleNeurological Evaluation and Support for non-
stroke diseases in spoke hospitals.

» Only a few studies have assessed teleconsultation
for non-stroke urgent neurological evaluation.

» This organisational model could help to further de-
velop telemedicine and new technologies, with the
COVID-19 pandemic being an unexpected opportu-
nity to speed up the process.

» Our project has the potential to improve the quality
of care and save time, while guaranteeing patient
safety in the emergency department.

» This is a pilot study with a small sample size and
therefore future studies should evaluate teleneurol-
ogy compared with inperson visits in a larger cohort
and in different settings.

INTRODUCTION

Background and rationale

Although ‘telemedicine’ lacks a definitive
definition, the WHO has described it as:

The delivery of health care services,
where distance is a critical factor, by all
health care professionals using informa-
tion and communication technologies
(ICT) for the exchange of valid informa-
tion for diagnosis, treatment and preven-
tion of disease and injuries, research and
evaluation, and for the continuing edu-
cation of health care providers, all in the
interests of advancing the health of indi-
viduals and their communities.

Being an open and constantly evolving
science that incorporates new advancements
in technology with the aim to respond and
adapt to the changing health needs and
contexts of societies, telemedicine is char-
acterised by four fundamental goals: (1) to
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provide clinical support; (2) to overcome geographical
barriers, connecting users who are not in the same phys-
ical location; (3) to use various types of ICT; and (4) to
improve health outcomes.

Telemedicine applications can be classified according
to the timing of the information provided. For example,
in asynchronous telemedicine the exchange of prere-
corded data between two or more individuals occurs at
different times, whereas in synchronous telemedicine
individuals are simultaneously present, as in the case of
teleconsulting. Another way to differentiate telehealth is
considering the type of interaction between individuals,
be it health professional to health professional, or health
professional to patient.2

Teleconsultation is defined as synchronous or asyn-
chronous consultation using ICT to overcome geograph-
ical and functional distance, for diagnostics or treatment
between two or more geographically separated health
providers or between health providers and patients.

Many types of teleconsultation may exist, where both
sides are health providers (eg, who may need a second
expert opinion), both in ordinary medical setting” and
emergency department (ED).°

If teleconsultation is established correctly, good
outcomes can be obtained: timely access to correct medical
information, quality improvement in the diagnosis and
treatment process, increased physician trust, and signifi-
cant improvement in overall quality of healthcare.” In the
neurological field, teleconsultation is increasingly used
for emergency care of patients who had a stroke between
hospitals with and without specialised stroke units.*'
However, one disadvantage of this concept is the very
specific focus on one medical condition.

Other teleconsultation systems in emergency medicine
department have been applied mainly to cardiology field
(eg, acute myocardial infarction)."

Despite these advances, there are limited data on the
adequacy and feasibility of telemedicine in other neuro-
logical urgent conditions."*” Only one trial has investi-
gated the potential of telemedicine for general neurology
outpatient referrals,'® whereas for neurological emergen-
cies reports are sparse and explored only in pilot proj-
ects.'? 2 In particular, studies evaluating teleneurology
as a possibility of remote consultation between different
hospitals are lacking (in a hub-and-spoke or network
system) for patients with acute neurological symptoms
outside of the ‘telestroke’ context.

With this trial we are going to study the performance of
a neurological teleconsultation system as a complemen-
tary structural element to the ED activity.

Preliminary data

The reorganisation of health centres in order to deliver
services in an effective way by taking into account
economic sustainability is a topic of increasing importance
for regional and national health services in Italy. EDs are
a crucial access point to hospital network facilities and

their management is a critical factor in order to improve

system effectiveness and efficiency.

In Italy the role of EDs is even more important than
in other European countries because, in addition to real
emergency and urgent services, they have to face a set
of demands that instead should be managed by general
practitioners. This is due to historical reasons and to the
absence of appropriate fast-track programmes aimed at
responding to the increasing and complex needs of the
entire population, especially in view of advanced ageing.

The 2019 operational programmes of the Emilia-
Romagna region require the activation of new clinical
care pathways for reducing waiting times for health visits,
tests and examination.”'

In the ED one of the reasons for the long waiting times
is the need for specialist consultation in complex cases.
The delays may be even more prolonged in local hospi-
tals (not university hospitals), where specialists may not
be available at all or only at predefined times.

This is the case for patients presenting with neurolog-
ical symptoms that are not life-threatening but require
an urgent specialist consultation. In these cases, periph-
eral hospitals (spoke hospitals) without a 24-hour
availability of a neurology consultant may activate
transportation to a centre where a neurologist is avail-
able (hub hospital), or even admit patients in short-
stay observation units where they are monitored until
neurological consultation, together with other visits, is
performed.

At this time two neurology units in the province of
Modena offer neurological consultation for the ED in
hub hospitals 24 hours a day, 7 days a week. Furthermore a
consultant is also present at spoke hospitals for consulta-
tion 6 hours a day (08:30-14:30), 5 days a week (Monday-
Friday). Neurological consultations at spoke hospitals are
not performed during night hours, on holidays and in
the afternoon hours after 14:00. During these time slots,
patients admitted to the spoke hospitals of the province
have to be referred to neurology units for an ‘in person’
specialist consultation.

This requires a generally long diagnostic path which
includes acceptance and general evaluation at the ED
of the spoke hospital, request for neurological advice at
the hub hospital and interhospital transportation. After
neurological evaluation at the hub hospital, the patient
can be admitted to the neurology unit or return to the
ED of the spoke hospital, where further investigations
can be carried out if indicated. Finally, the patient can
undergo a short-stay observation, can be admitted to the
local hospital ward or be discharged home.

The negative consequences of this long diagnostic
pathway include the following:

» High risk of complications such as infections (as seen
during COVID-19 pandemic) and confusion among
the elderly, etc, during the waiting time at the ED.

» Frequent use of interhospital transport systems, with
consequent reduction of their availability to the entire
ED.
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» Long waiting time to activate ambulance transport,
arrival to the neurology ambulatory (often engaged
with the ED of the hub hospital) and again for the
transport back to the spoke hospital.

» Safety issues regarding patient management at hub
hospitals, where patients wait in the aisle without
supervision, with risks of, for example, fall among the
elderly with confusion.

To date, in the province of Modena (a city located in
Northern Italy, counting a population of 700000 inhab-
itants), teleconsultation in neurology has been acquired
for stroke diagnosis and treatment with the so-called ‘tele-
stroke’, through which an internal medicine specialist,
guided by a neurologist, could treat earlier patients who
had a stroke residing in the mountainous areas with intra-
venous recombinant tissue-plasminogen activator. First
studies from Bavaria, Germany demonstrated that tele-
thrombolysis was a feasible and safe procedure, and in a
period of 10 years more than 4000 patients who had acute
ischaemic stroke had been treated.* "

This offered the opportunity for patients residing in
remote areas of the province to receive prompt evaluation
and fast treatment, under the supervision of a specialised
stroke neurologist, avoiding long journeys along with the
unpredictability of traffic jams, and consequently delays
in treatment and with the possibility of decreased efficacy
and occurrence of side effects.”

Additionally, avoiding patientjourney from one hospital
to another saves time per visit both for the physician and
the expert and enabled a more economical utilisation of
resources, leaving ambulances for use in other emergen-
cies. In these times of the COVID-19 pandemic, telemed-
icine systems, which spare unnecessary travel between
hospitals and contacts between potentially infected
persons, are now more than ever advocated by specialists
and international neurology societies.***°

The purpose of the TeleNeurological Evaluation and
Support for the Emergency Department (TeleNS-ED)
project is to guarantee a diagnostic-therapeutic process
that is not inferior to the standard ‘in person’ neurolog-
ical assessment in terms of accuracy and access to due
treatments, in significantly faster times than the current
route.

METHODS AND ANALYSIS

This is an interventional, open-label trial on the use of
teleconsultation in the ED for neurological conditions
other than acute stroke (for which a specific protocol
already exists).

The study aims at developing a remote neurological
consultancy system (teleconsultation) for patients with
acute neurological symptoms who are referred to hospital
facilities without a 24-hour availability of a neurologist
consultant. These conditions include but are not limited
to suspected recent seizures, altered mental status not
explained by acute intoxications or metabolic derange-
ments, diplopia, vertigo, new-onset headache, localised

subacute loss of sensation, paraesthesia or weakness,
and acute infections or metabolic alterations potentially
decompensating chronic neurological diseases such as
myasthenia gravis, epilepsy, Alzheimer disease, Parkinson
disease, etc.

Study design

The trial was designed following the national guidelines
on clinical investigations for telemedicine (http://www.
salute.gov.it/imgs/C_17_pubblicazioni_2129_allegato.
pdf) provided by the Italian Ministry of Health and
according to the Standard Protocol Items for Randomized
Trials statement guidelines. The study protocol (version
1, 1 July 2020) was approved by competent authorities
(Comitato Etico Area Vasta Emilia Nord in September
2020; number/identification: 942/2020/DISP/AOUMO
SIRER ID 805).

The trial was registered at ClinicalTrials.gov (https://
www.clinicaltrials.gov/ct2/show/NCT04611295?cond=
telens&draw=2&rank=1).

The planned start date was on 1 December 2020 and
the end date on 10 June 2021.

Study procedures and setting
The project will be set at the two hub hospitals of the
province, where neurological service will be available
in the afternoon, at night and on public holidays, time
windows when the neurologist consultant is not present
at spoke hospitals. Figure 1 depicts the procedural flow
chart of the study.

Project enrolment is expected to be achieved over
a period of 6 months, when the outcome and process
indicators will be assessed and compared between the
following groups:

» Experimental group (cases): patients who access
spoke hospitals’ ED in the afternoon and night-time
and on holidays.

» Control group: retrospectively collected data on
neurological consultations performed by neurological
hub hospitals for patients in the same time slots and
in the same months of the last 2years (ie, inperson
neurological consultations performed during after-
noon, night-time and holidays will be the comparator

group).

Objectives

The study is designed as a non-blinded, controlled study
conducted at two hub-and-spoke hospitals in Modena.
This study will provide more knowledge about the effects
and benefits of teleconsultation in terms of diagnostic
process.

The primary objective is to assess whether TeleNS for
the ED can guarantee faster but qualitatively non-inferior
diagnostic/therapeutic work-up if compared with
inperson examinations.

As secondary objectives, we aim to determine if neuro-
logical teleconsultation in urgent but non-life-threatening
neurological cases is superior in terms of (1) effect
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Figure 1
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Design of the study. The cartoon depicts the flow chart of the study comparing experimental versus usual care

treatment arms. On the left, the blue rectangles represent experimental operating procedures to be done at the emergency
department before teleneurological consultation is instituted, and the orange rectangles show all the possible clinical scenarios,
with the potential to switch to usual care practice. On the right, the green rectangles (usual clinical practice) demonstrate the
standard care algorithm from the emergency department to inperson neurological consultation at the hub hospital with the
possible outcome (admission to neurology unit/return to spoke hospital). TeleNS-ED, TeleNeurological Evaluation and Support
for the Emergency Department.

evaluation, (2) process evaluation and (3) cost-benefit
analysis.

Primary outcome measures

>

Percentage of patients for whom teleneurolog-
ical evaluation is activated over the total number of
patients who access the ED during the days and time
slots in which the study is active and needing neuro-
logical consultancy.

Objective: to reach at least 85% of patients.
Percentage of patients with ED readmission in the
next 7 days following the evaluation.

Objective: it is expected that for patients of the tele-
neurology group, the percentage of reaccess will not
exceed that of patients who underwent standard
neurological advice.

Percentage of patients who will undergo hospitalisa-
tion following neurological advice.

Objective: it is expected that for patients of the
teleneurology group, the percentage of hospitalisa-
tion will not exceed that of patients who underwent
standard neurological advice.

‘Door to end of diagnostic process’ time, that is, time
from the patient’s admission to the end of the diag-
nostic process (total time spentin the ED).

Objective: the duration is expected to be significantly
shorter for patients of the teleneurology group than
for patients who underwent standard neurological
advice.

‘Door to end of neurological evaluation’ time, that is,
time from the patient’s admission to the end of neuro-
logical consultation.

Objective: the duration is expected to be significantly
shorter for patients of the teleneurology group than for
patients who underwent standard neurological advice.

Secondary outcome measures
» Percentage of cases assessed by teleconsultation for

which the neurologist was unable to make remote
decisions and requested an ‘in person’ evaluation.
Evaluation of the number and type of requests for
diagnostic tests for the patients of the teleneurology
group compared with the control group.

Objective: it is expected that for patients of the
teleneurology group, the number of requests for
intermediate services (as well as for imaging studies
and inhouse services adjacent to neurology, such as
neurosurgery, ophthalmology, etc) does not exceed
that of patients followed with standard neurological
consultancy.
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Table 1 Centres and facilities involved in the study

Centre

Role and activity Pl/responsible

Work package

Azienda Ospedaliero
Universitaria di Modena
(sponsor)-Neurology Unit

Neurological hub
Meletti

Azienda Ospedaliero
Universitaria di Modena
(Sponsor)-

Emergency Department

Spoke hospital

Azienda USL di Modena-
Neurology Unit

Neurological hub

Azienda USL di Modena-
Emergency Department

Spoke hospital

Professor Stefano

Dr Giuseppe Pezzuto

Dr Mario Santangelo

Dr Stefano Toscani

Coordination of the trial through monitoring of
the centre’s activities, facilitating communication,
promoting exchange of ideas and
methodological approach, stimulating analysis
and integration of results.

Organisation of kick-off meeting and regular
meetings with partners.

Submission to ethical committees.
Establishment of an independent data and safety
monitoring board.

Neurological consultation by teleconsultation
and by inperson examination.

Presentation and dissemination of results.

Enrolment of 50-60 patients (ICF forms)
presenting to the ED due to an acute
neurological condition (except for stroke) fulfilling
the inclusion and exclusion criteria in a period of
6 months.

Presentation of the case, interface between
patient and neurologist, guided teleconsultation
and neurological examination.

Neurological consultation by teleconsultation
and by inperson examination.
Presentation and dissemination of results.

Enrolment of 40-50 patients (ICF forms)
presenting to the ED due to an acute
neurological condition (except for stroke) fulfilling
the inclusion and exclusion criteria in a period of
6 months.

Presentation of the case, interface between
patient and neurologist, guided teleconsultation
and neurological examination.

ED, emergency department; ICF, Informed Consent Form; PI, Principal Investigator.

» Evaluation of users’ satisfaction through a Visual
Analogue Scale (VAS) score for patients and
caregivers.

» Evaluation of users’ satisfaction through VAS score for
the medical staff involved.

» Cost-benefit analysis will be performed to determine
the direct costs involved in the two systems and to
analyse additional data on teleconsultation, which will
be collected during the study.

Study population

The study will include patients who need neurological
consultation after being admitted to the ED of the spoke
hospitals where a neurologist is not physically available.
The study population is estimated at 100 outpatients
and the enrolment period will last 6 months. These
ED patients referred to spoke hospitals will be asked to
perform teleconsultation instead of ‘in person’ neuro-
logical examination, and a written informed consent will
be obtained. Retrospectively available data from patients
admitted to the ED of spoke hospitals during the same
daytime and months (of the experimental group) of the

last 2years will be used as the control group. Centres and
facilities involved in the study are shown in table 1.
Figure 1 shows the design of the study.

Eligibility criteria

Inclusion criteria

» Patients aged >18 years.

» Symptoms related to possible acute/subacute neuro-
logical pathology, or worsening of known neurolog-
ical pathology, for which the ED physician considers
neurological consultation indicated /necessary.

» Signed informed consent to remote neurological
evaluation.

Exclusion criteria

» All life-threatening emergency cases where the study
procedure would interfere with clinical practice.

» Patients with known neurological pathology or with
clinical severity to such an extent that the need for
admission to a hub neurology unit is immediately
evident.
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» Refusal of the patient/caregiver to perform remote
neurological evaluation.

Sample size calculation

As a pilot study we aim to enrol 100 participants in the
trial, and the participating centres have committed to
recruit patients according to this goal. The sample size
was decided based on estimates of neurological consul-
tations required in our local healthcare system. Power
calculations were not used to calculate how many patients
should be included in the trial.

Our internal reports count that at least one patient
per day is referred to each neurological unit set at the
two hub hospitals. In 2019, 750 ED patients in the spoke
hospitals were evaluated by a neurologist. Of these, 300
were evaluated not at the spoke hospitals but at the hub
hospitals because these were outside the time slots during
which the neurologist was present.

Considering the possible refusal of the system by
the patients and the possible initial difficulties of the
personnel in using the system, we think that a sample size
of 100 will be achieved in 6 months and will be enough to
estimate significant effects of teleconsultation on health,
process and costs.

Should patient enrolment be faster than expected,
additional patients will be recruited until the end of the
6-month study. In the case of a slower patient enrolment,
we will consider extending the study period.

Study intervention and teleconsultation system

The technology employed for this study (InTouch Lite
Remote Presence System) is provided by InTouch Health
(Santa Barbara, California; www.intouchhealth.com). An
InTouch system comprised Provider Access and Patient
Access (InTouch devices).

The two devices are linked via the internet over the
secure InTouch Telehealth Network. With Provider
Access devices, the physician can access designated
patient devices by two-way audio and video communi-
cations, allowing the best of remote interaction. The
InTouch Lite is a Food and Drug Administration class II
A cleared device.

Teleconsultation training

All ED and neurological unit physicians will be instructed
by standard operative procedures prior to patients’ enrol-
ment. To allow for an effective telemedicine consultation,
the involved physicians should feel comfortable with the
concepts of telemedicine and the equipment, as well as
with the videoconferencing system. A specific training
on the InTouch Lite medical device will be performed in
order to guarantee successful and effective examination.

Equipment security

InTouch Lite will be stored and used in specifically iden-
tified locations inside the ED (the teleconsultation box)
where it can remain safe and secure. ED telemedicine
coordinators and remote telemedicine presenters are
responsible for the general security of the equipment at

their location. The equipment will only be used for this
study purpose. When not in use, it will be secured by the
presence of healthcare professionals in the ED.

For specific technical equipment malfunctions, a
clinical engineering service is available and insurance
coverage has been prepared.

Confidentiality

The same standards, procedures and privacy practices of
an inperson examination of a patient will be applied to
teleconsultation, in line with Italian national policies and
laws.

The viewing of a live consultation by any third party
not directly connected with the consultation will need
to be approved by the study coordinator. This does not
apply to technical and operational staff or persons neces-
sary to facilitate the consultation, nor students and resi-
dents who would view face-to-face patient examinations
in the course of their education. Such viewing by students
should be conducted in accordance with the usual and
customary policies and practices of students viewing or
participating in face-to-face examinations. The same stan-
dards of professionalism and medical care apply to tele-
medicine examinations.

Data management and analysis

Data will be collected and linked from several sources at
several points in time. A data management plan will be
developed and shared with the scientific board.

Data will be collected in a dedicated database, which
will be locked at the end of the study.

x° test will be used to explore differences between
groups for categorical data and t-test (or multiple compar-
ison test) for continuous data. Correlations will be exam-
ined using Pearson coefficient. For some variables we will
use non-parametric tests such as Wilcoxon signed-rank
test or McNemar test. In these tests, each of the collected
variables is examined separately, and the null hypoth-
esis is that there is no difference between the interven-
tion and the control group. We will use the conventional
significance level of 5% in the statistical analyses.

For some (groups of) variables, it will be relevant to use
different types of regression models to study the effect
of teleconsultation. Both difference-in-difference models
and structural equation models will be applied. The use of
structural equation models will allow the study of how tele-
consultation affects a group of variables simultaneously.

Strength and risk analysis

This is the first interventional trial assessing the efficacy
of telemedicine for acute, non-vascular, neurological
conditions in the setting of a spoke-and-hub hospital
network. As the SARS-CoV-2 pandemic has strained local
and national healthcare systems to find new solutions to
minimise patients’ risk for infection, as well as to protect
medical and paramedical personnel, telemedicine has
emerged as a key answer to the current situation. While
in Italy concerns around insurance reimbursement are

6

Mandrioli J, et al. BMJ Open 2021;11:€048293. doi:10.1136/bmjopen-2020-048293


www.intouchhealth.com

not an issue due to the national health system coverage,
a possible limitation to telehealth widespread utilisa-
tion could be the access and confidence to technolog-
ical devices.”” However, this emergency had profound
repercussions on the care of acute medical conditions,
as earlier population studies reported a dramatic delay
in search for medical advice and access to ED due to
patients’ and carers’ fear of contagion, even in the case of
the most life-threatening medical conditions.*™ As it is
mandatory for health institutions to address such general
population concerns, warranting the delivery of due
care under the safest conditions, telemedicine suddenly
regained public attention, pushing search on technolog-
ical devices as well.”*' Although our trial did not involve
patients on the other side of the remote communication
devices, we expect this project to favour the spread of
technological utilisation among healthcare workers and
foster confidence in telehealth both for physicians and
patients.

A potential drawback of the study is the exclusion of
acute life-threatening non-stroke emergencies. The ratio-
nale for not including these conditions (such as status
epilepticus) in the trial is partly inherent to our specific
local setting. For these conditions, with an out-of-hospital
onset, the patient is in fact referred directly to the hub
hospital, which is available 24 hours . However, should
the interhospital teleconsultation system prove to be
effective, it will be important to extend teleconsultation
to additional medical conditions.

A potential criticism to the trial design is that patients
(or their carers) may perceive, in the setting of an emer-
gency visit, the assignment of a teleconsultation instead
of an inperson visit as a subordination of their problems
and be dissatisfied with the care received. However, we
trained our participating physicians to properly explain
that patients are free to retrieve consent and follow the
usual care route without consequences. Another poten-
tial risk is a possible selection bias towards patients who
are more likely to accept telehealth under the emergent
pandemic situation and more inclined to use technolog-
ical devices, which may influence the cost-benefit analysis.
Nonetheless, given the pivotal nature of our trial we will
take into consideration the possibility of this bias, and
after releasing our results to the general public we will
include patients’ associations in the critical evaluation
of telemedicine utilisation by health systems in order to
improve and advance the dissemination of this means,
even for the most elderly.

We recognise teleconsultation acceptance and diffu-
sion are also dependent on the accessibility of the local
hospital networks, and our results may not be gener-
alised to other national or international realities. Never-
theless, the nature of this project is pivotal, and we hope
to foster further search on teleconsultation with future
trials that include larger cohorts from different hospital
networks and with longer duration of enrolment in order
to observe the general public attitude towards ED during
periods of COVID-19 containment.

As far as recruitment of participants is concerned,
there is worry that the recruitment target will not be
reached within June 2021. After 2 and 4 months from
the start of the study, we will evaluate the recruitment
process. If recruitment is insufficient, one option may
be to involve other EDs in the province of Modena,
extend the trial to 9 months or alternatively terminate
the trial.

Finally, this teleconsultation study is less rigorously
designed than many conventional studies. There is vari-
ation in the delivery of the intervention (in terms of
medical staff) in the control group and in the study popu-
lation, which may generate heterogeneity in the trial. This
poses some challenges to data analysis, and the effects
must be interpreted as averages over different types of
interventions and groups of patients.

Patient and public involvement

This research protocol was written without patient
involvement. Patients were not invited to comment on the
study design and were not consulted to develop patient-
relevant outcomes or interpret the results. Patients were
not expected to contribute to conducting this study and
to the writing of this document for readability or accu-
racy. Patients’ associations will be involved in the dissem-
ination of study design at start of patient enrolment to
allow patient participation. Patients’ associations will also
be involved in the dissemination of study results not only
to participants but to the entire patient communities (eg,
by website information).

ETHICS AND DISSEMINATION

The study will be carried out in accordance with the
Declaration of Helsinki, as amended by the 64th World
Medical Association General Assembly, Fortaleza, Brazil
in October 2013.

All subjects will sign and personally date an approved
informed consent form after receiving detailed written
and verbal information about the reason, nature,
required procedures, intended duration, and possible
risks and benefits and any discomfort associated with
the study. Study procedures will not be performed until
written informed consent has been provided. This study
will be conducted in accordance with the Declaration of
Helsinki and the International Conference on Harmon-
isation E6 guideline (Good Clinical Practice). Both the
patient information sheet and the informed consent
form have been approved by the ethics committee along
with the study protocol. The results of the study will be
presented during scientific symposia or published in
scientific journals only after review and written approval
by the involved parties in full respect of the privacy of the
participating subjects.

An insurance company will provide insurance coverage
in case damages occur from the trial.
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