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Chronic respiratory insufficiency repre-
sents the advanced stage of a heteroge-
neous group of respiratory diseases,
including COPD, which have an asso-
ciated high cost burden.1 Modern infor-
mation communication technologies offer
new options to deliver remote specialised
healthcare, among which telemonitoring,
a complex intervention that includes both
the electronic transmission of patient
information to the healthcare system and
the follow-up response by a healthcare
professional. The rationale for telemoni-
toring development in patients presenting
with chronic respiratory insufficiency with
or without home mechanical ventilation
need is related to: (1) progressive ageing
of the patient population carrying with it
an increased burden of care at home; (2)
technological advances; (3) increased
healthcare consumption and the need to
cut costs; (4) the increasing number of
home mechanical ventilation patients
across Europe;2 (5) difficulties associated
with hospital discharge, with tremendous
physical and psychological burden for
caregivers of home mechanical ventilation
patients;3 and (6) the opportunity that tel-
emonitoring offers of early remote detec-
tion of signs and symptoms of chronic
respiratory insufficiency decompensation,4

and at-distance tailoring and monitoring
of mechanical ventilation and education
reinforcement for the patient and care-
giver. Given the cost of telemonitoring in
terms of human resources, equipment and
patients’ time, strong evidence of its cost-
effectiveness is required, in particular as
regards the impact of an earlier detection
of relapses of chronic conditions.
Unfortunately, decision makers, for
example, the healthcare authorities, are
rushing to introduce telemonitoring in
response to the pressure to reduce hospi-
talisations among patients with chronic
diseases, without first carefully weighing
up all the evidence. In the last decade,
several studies focusing on the effects of
various tele-management programmes for

patients with chronic respiratory insuffi-
ciency (with COPD being the main diag-
nosis) have been published.5–8

A few years ago, Wooton9 concluded
that the evidence base for telemedicine in
managing chronic diseases is, at present,
weak and contradictory. The conflicting
results could be due to the fact that to
date the literature on telemonitoring in
patients with chronic respiratory insuffi-
ciency consists mainly of single-centre
experiences carried out in small patient
cohorts with different diseases, different
levels of disease severity and followed up
only in the short term; the studies,
besides, feature differences of setting,
rationale, definition of control group (ie,
usual care) and methodology. To date, the
evidence as to whether telemonitoring is
really effective in patients with chronic
respiratory insufficiency seems inconclu-
sive. The ‘one glove fits all’ approach in
offering telemonitoring for chronic
respiratory insufficiency seems to be too
simplistic for a heterogeneous population
such as these patients. Factors that would
be important for the successful implemen-
tation of telemonitoring are an individu-
ally tailored approach, flexibility and a
service that is locally responsive.
In this issue of Thorax, Chatwin et al10

reported a randomised crossover trial
with 6 months of standard best practice
clinical care (control) and 6 months with
the addition of telemonitoring, in which
68 patients with chronic respiratory insuf-
ficiency (38 with COPD) with or without
home mechanical ventilation received tele-
monitoring (a second-generation system)
via a broadband link to a hospital-based
care team. The composite primary end
point was time to first hospital admission
for an acute exacerbation. Secondary
outcome measures were number of hos-
pital admissions, general practitioner con-
sultations and home visits by nurses,
quality of life, hospital anxiety and
depression, and self-efficacy score. The
main results of the study were: (1) no sig-
nificant difference in the primary end
point between the two groups, (2) hos-
pital admission rate and home visits
increased in the telemonitoring group, (3)
no change in the number of general

practitioner consultations, (4) self-efficacy
fell during telemonitoring, while the
anxiety and depression score improved
marginally. This trial adds new fuel to the
debate on optimal disease management
for patients with chronic respiratory
insufficiency.

There are a number of possible expla-
nations why the telemonitoring approach
may not be superior to standard manage-
ment carried out at home, which may be
synthesised as follows:
1. The standardisation of chronic respira-

tory insufficiency management at
home plays a significant role inde-
pendently of the modality and setting
of care and should be considered a
primary goal of any care strategy—
including the use of telemonitoring—
in this patient population.

2. The patients who may benefit most
from telemonitoring have not yet been
identified. In fact, it is not clear which
patients would benefit from specific
types of care delivery and, more
importantly, what preferences patients
have. Although many studies have
included patients with severe disease,
they vary in terms of the inclusion and
exclusion criteria regarding baseline
diagnosis, history of exacerbations,
previous use of healthcare services
such as home visits, hospitalisations,
or rehabilitation, as well as require-
ments for supplemental oxygen or
home mechanical ventilation. Patients
with severe symptoms, frequent
exacerbations, multimorbidity and
limited community support might well
benefit from telemonitoring. In the
case of patients with multimorbidity
and very severe disease, telemonitoring
needs to be able to deal flexibly with
all the conditions that impact on the
patient’s well-being. The crucial factor
in preventing a hospital admission or
improving the patient’s quality of life
may be relief of the distress symptoms
due to the different comorbidities
rather than an increased monitoring of
the chronic respiratory disease. Real
life studies on telemonitoring use
could help clarify this issue, first, by
highlighting the subgroups of patients
in whom telemonitoring is most used
(and thus presumably of most benefit)
and those for whom it is of little
advantage, so that the health author-
ities can adjust their inclusion criteria
accordingly, and, second, through clas-
sifying patients according to the level
of need so that different levels of tele-
monitoring prescription (more or less
technology and/or type of personnel)
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and duration (h/day, months of
follow-up) can be allocated to differ-
ent categories of patients: that is, a
more aggressive service for exacerba-
tors and other major users of health-
care, while a less aggressive service for
the others. Otherwise, while it is
tempting to assume that in the more
severe patients their clinical condition
is such that some hospital admissions
may be inevitable, people with less
severe disease might be better targets
for telemonitoring to reduce unneces-
sary hospitalisations. In any case, tele-
monitoring has not the aim to avoid
hospitalisation per se but rather to
control the progression of the disease,
which sometimes in fact will mean
accelerating hospitalisation,
face-to-face visits or home care visits
to prevent the catastrophic clinical
worsening, and subsequent need for
intensive care unit admission or mech-
anical ventilation.

3. The absence of standardised interven-
tions, such as controlled trials with a
minimum of 1 year of follow-up, that
include a cost-benefit analysis makes it
impossible to be confident about the
role of telemonitoring in the overall
care of patients with chronic respira-
tory insufficiency.

4. The use of different generations of tele-
monitoring and e-health devices and
platforms may determine substantial
differences in the findings across
studies. Available telemonitoring
devices range from basic first-
generation systems to the far more
complete third-generation systems.
First-generation systems allow non-
reactive data collection with measure-
ments transferred to the care provider
asynchronously; second-generation
systems, on the other hand, are
equipped with a non-immediate analyt-
ical or decision-making structure with
synchronous data transfer regulated by
automated algorithms in which care
providers can recognise important
changes; however, delays can occur if
the systems are only active during
office hours. Third-generation systems
are the most complete, and provide
constant analytical and decision-
making support where monitoring
centres are led by a physician, staffed
by specialist nurses, and have full thera-
peutic authority 24 h/day, 7 days/week.
The role of the case manager/care
manager during telemonitoring use
may also vary among different coun-
tries depending on the current policy
of each country’s health system.

5. To evaluate the real cost-effectiveness
of new methods such as telemonitor-
ing in this population it is important
to understand what is meant by ‘stand-
ard care’ and ‘usual care’ in the papers
so far published. However, standard
care varies greatly between European
countries, and within each country.11

Some studies have also proposed
health economic assessments5 6 12

with non-definitive conclusions. For
example, in Chatwin et al’s10 study
the standard care was applied accord-
ing to the local guidelines with a per-
sonalised home care plan for
escalating therapy including instruc-
tions regarding antibiotic therapy, cor-
ticosteroid treatment and adjustment
of inhaled medication. Patients were
provided with the phone number of a
contact person in their medical team
and also had ready access to respira-
tory care nurses who were part of the
trial, as well as to their general practi-
tioner. Unfortunately, this ‘standard’
care is not a common or mandatory
care approach in all EU countries. If
an extensive home care package with
strong community links exists, telemo-
nitoring may add little additional
benefit, whereas in the trials with less
community support telemonitoring
seems to show more benefit in terms
of team expertise, and the patient’s (or
carer’s) self-efficacy. Now, the question
to evaluate is if the superiority of tele-
monitoring to the gold standard is
really the goal. Equivalence between
telemonitoring and the gold standard
may be a more appropriate goal;
indeed, an intervention that cost-
effectively improves a suboptimal
service bringing it on a par with the
gold standard would be a success. Cost
effectiveness could be the ‘gold stand-
ard’ for each new health service. It is
not important for each health organ-
isation to push for a ‘unique modality’
of continuity of care but to press for
the ‘most efficient’ one respecting
shared and standardised clinical and
scientific targets for chronicity care.

6. Last but not least, negative or posi-
tive results clearly depend on the
expected outcomes of the study
(eg, health use, patient related out-
comes, adherence, mechanical venti-
lation initiation and adaptation,
need for palliation care) and corre-
sponding methodological develop-
ment, which differ from one study
to the next.
As future directions, more attention

needs to be focused on how to

accommodate the increasing number of
patients with chronic respiratory insuffi-
ciency in a postdischarge telemonitoring
management programme with real integra-
tion between hospital and primary care pro-
fessionals according to quality standards.
The self-management support must also
become more integrated, with standardised
decision support and outcome measures
plus electronic information so that critical
information is shared among the various
health professionals involved in the home
programmes. In addition, more research is
required on the organisational implications
of introducing telemonitoring to avoid that
a new service may duplicate a traditional
system with more inefficiency and costs
increase, on the security and confidentiality
of patient data, on the responsibilities and
potential obligations of health professionals
and on EU jurisdictional problems regard-
ing e-health systems. Finally, we need to
provide a useful benchmarking picture of
different telemonitoring good practices
around Europe as an aid to those who fund
telemonitoring services in their decisions as
regards personnel investment, reduction of
redundancy and duplication of care ser-
vices, as well as prioritisation of services.

In conclusion, at the moment the funda-
mental prerequisite for the efficacy of tele-
monitoring in chronic respiratory
insufficiency management is to establish
common standardised protocols rather than
determine how to deliver the care. The
absence of conclusive evidence for the
benefit of telemonitoring in chronic respira-
tory insufficiency should, however, not be
taken as evidence of an absence of benefit.
It is clear that telemonitoring alone is not
sufficient in itself to yield a better outcome;
telemonitoring could be a key element in
management of patients with chronic
respiratory insufficiency, but it is difficult to
evaluate its benefit without considering the
other services received by patients (home
care, access to hospital, social care).
Considering the overall care ‘package’
received by the patient, telemonitoring may
be included as one of the services offered
within the package. But other aspects—
quality improvement, integration of pro-
grammes and services, increase of collabor-
ation and communication across the
different care settings and the development
of a shared vision, goals and priorities—are
needed to improve the efficiency of the
healthcare services provided for chronic
patients. Successful implementation of tele-
monitoring can change how things are done
and, in turn, the configuration of services.

The key point in optimising the use of
telemonitoring is to correctly identify
who the ideal candidates are, and at what
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time they should receive telemonitoring
and for how long.

In other words, oscillating between
expectations and disillusionment, the
current dilemma is not ‘telemonitoring—
yes or no?’, but how to use it in a mature
and balanced manner in such a way as to
enhance the health outcomes for our
chronic patients.
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