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ABSTRACT

Background The aim of this study was to assess

by a census supported by the Italian Society of
Cardiology (Societa Italiana di Cardiologia, SIC) the
present implementation of telemedicine in the field of
cardiovascular disease in Italy.

Methods A dedicated questionnaire was sent by email
to all the members of the SIC: data on telemedicine
providers, service provided, reimbursement, funding and
organisational solutions were collected and analysed.
Results Reported telemedicine activities were mostly
stable and public hospital based, focused on acute
cardiovascular disease and prehospital triage of suspected
acute myocardial infarction (prehospital ECG, always
interpreted by a cardiologist and not automatically
reported by computerised algorithms). Private companies
delivering telemedicine services in cardiology (ECGs,
ambulatory ECG monitoring) were also present. In 16%
of cases, ECGs were also delivered through pharmacies
or general practitioners. ICD/CRT-D remote control was
performed in 42% of cases, heart failure patient remote
monitoring in 37% (21% vital parameters monitoring, 32%
nurse telephone monitoring). Telemedicine service was
public in 74% of cases, paid by the patient in 26%. About
half of telemedicine service received no funding, 17%
received State and/or European Union funding.
Conclusions Several telemedicine activities have been
reported for the management of acute and chronic
cardiovascular disease in Italy. The whole continuum

of cardiovascular disease is covered by telemedicine
solutions. A periodic census may be useful to assess

the implementation of guidelines recommendations on
telemedicine.

INTRODUCTION

Telemedicine support can be applied and
allow dramatic improvements in the manage-
ment of the whole continuum of cardiovas-
cular disease.! On the base of solid evidence,
guidelines and position papers recommend
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Key questions

What is already known about this subject?
» Telemedicine may improve the effectiveness of care
in several fields of medicine.

What does this study add?

» A partial description of telemedicine activities pres-
ently implemented in Italy for prevention and care of
cardiovascular disease is provided.

How might this impact on clinical practice?

» The present report may provide data for the plan-
ning of future interventions and the coordination of
current activities.

the implementation of telemedicine solu-
tions for the care of acute and chronic cardi-
ovascular disease.>”

Despite such robust evidence supporting
the use of telemedicine in cardiology, clear
and detailed assessments of implemented tele-
medicine activities in real-world scenarios are
lacking and information about telemedicine in
Italian cardiology is quite poor. A snapshot of
telemedicine implementation, instead, could
be extremely useful in disseminating successful
experiences in the closer areas, reducing the
time of implementation and costs, concen-
trating funding, resources and efforts.

The aim of this study was, therefore, to
assess by a census supported by the Italian
Society of Cardiology (Societa Italiana di
Cardiologia, SIC) the present implementa-
tion of telemedicine in the field of cardiovas-
cular disease nowadays in Italy.

METHODS
Adedicated questionnaire was sent by email to
all the members of the SIC with an invitation
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Figure 1 Map of reported telemedicine activities in
cardiovascular disease: red, one; orange, two; green, three;
cyan, four.

to answer all the fields included in the questionnaire,
to be sent back by mail. SIC members represent about
one third of 7500 cardiologists of the Italian Federation
of Cardiology, a European Society of Cardiology country
member. A reminder was 3 months later sent to all non-
respondents. The anonymity of responders and partici-
pants in the census was granted by double blinding data
gathering from statistical analysis. Double responding
from the same institution was checked and corrected
before statistical analysis. Continuous variables were
reported as mean+SD, dichotomic as percentages.

The Working Group on Telecardiology and Informatics
of the SIC supported and managed the census, collected
and analysed the data and questionnaires.

Questionnaire

The study questionnaire was made up of 22 questions,
some open and some other multiple-choice questions.
The first seven questions were general questions on age,
gender and job position of the reporting SIC member.
The second group of the question was oriented to describe
the institution where the telemedicine programme was
held (dimension of hospital provider, public/private
provider). The following group of questions was aimed
at describing the telemedicine programme (prehospital/
in-hospital/posthospital, area of cardiovascular disease,
kind of cardiology service provided and number of

Table 1 Telemedicine provider’s characteristics

Variable

Hospital institution

Hub hospital 81%

University hospital 47%

Research foundation hospital 16%
Hospital ownership

Public hospital 74%

Private hospital 16%

Private non-hospital companies 10%

teleconsultations provided per week) and a final group
enquired about source of funding.

A copy of the questionnaire is provided in the appendix
section (online supplementary figure S1).

RESULTS

A total of 2400 cardiologists SIC members were invited
by mail to participate in the census. Eighteen activities
reported were sufficiently described to be included in the
census. Most of the telecardiology activities were reported
from northern and southern regions of Italy (mostly
Liguria, Piedmont, Lombardy and Apulia, figure 1).

All responders were cardiologists, 79% were men,
mean age was b1 years with a meaningful experience in
cardiology of 19 years. The reporter activity was hospital
based in 95% of cases, from hospital with a mean number
of 580+415 beds, in 81% of cases a cardiology hub, mostly
a public hospital (74%) (table 1).

The telemedicine activity was in 88% of cases, not an
experimental programme but an institutional activity,
dating from on average 7+5 years. About mean 1000
patients were supported by telemedicine per week per
institution (1081+450).

Telemedicine service was public in 74% of cases, partly
reimbursed by the national healthcare system in 69%,
paid by the patientin 25% (figure 2). Half of the telemed-
icine service (50%) received no funding, 17% received
State funding and 17% European Union funding.

Diagnostic procedures with telemedicine support
Telemedicine service provided was in 84% of cases prehos-
pital ECG, always interpreted by a cardiologist and not
automatically reported by computerised algorithms. In
47% of cases, ECG service was delivered within providing
hospitals, in 26% between hospitals, in 42% supporting
an emergency room (table 2).

In 16% ECGs were delivered also through pharmacies
or general practitioners; in 37% of cases an ambulatory
ECG recording service was provided, in 26% accessible
from pharmacies, in 16% through general practitioners.
Ambulatory blood pressure monitoring was provided
from pharmacies (21%) in and general practitioners
office in 16% of cases each.

2
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Figure 2 (A) Private or public telemedicine provider (rates).
(B) Fixed or undefined term of the telemedicine activity
(rates).

Remote telemedicine monitoring

ICD/CRT-D remote control was performed in 42% of
cases and heart failure patient remote monitoring in 37%
(21% vital parameters monitoring, 32% nurse telephone
monitoring).

DISCUSSION

This is the first general census on telemedicine services
in the field of cardiovascular disease held in Italy by a
national scientific society. Last similar data collections
date back to 2015 (rete IMA web 2) but were mainly
focused on acute myocardial infarction networks for
primary coronary angioplasty. Our census is more general
and seeks to collect data covering the whole continuum
of cardiovascular disease. Surveys on telemedicine activ-
ities from other countries are quite rare and usually not
focused on cardiovascular disease management.*

Diagnostic procedures with telemedicine support

Analysing data from this census, several observations can
be drafted. First, the principal area of interest in tele-
medicine for cardiovascular disease is still represented
by prehospital triage of acute myocardial infarction.
Larger activities in this field remain an early prehospital
diagnosis of ST-elevation acute myocardial infarction
(STEMI),” where a fast track referral for primary angio-
plasty by-passing any emergency room delay is associated

Table 2 Telemedicine service’s characteristics

Variables

Telemedicine programme duration

Fixed-term telemedicine activity 12%
Indefinite time telemedicine activity 88%
Telemedicine ECG
Prehospital ECG 79%
In-hospital telemedicine ECG 47%
Interhospital telemedicine ECG 26%
Emergency room telemedicine ECG 42%
Outpatients telemedicine ECG 63%
Telemedicine ECG through pharmacies 16%
Telemedicine ECG through general practitioners 16%
Ambulatory monitoring
Outpatients ECG monitoring 37%
Through pharmacies 26%
Through general practitioners 16%
Outpatients blood pressure monitoring
Through pharmacies 21%
Through general practitioners 16%
Remote heart failure monitoring 37%
Vital signs remote monitoring 21%
Telephone monitoring 32%
Monitoring through dedicated devices 16%
Telemedicine rehabilitation
After heart surgery 16%
Atter heart failure 1%
Other forms of monitoring
ICD/CRT-D monitoring 42%
Mentoring 1%
Reimbursement
Reimbursed by national healthcare system 69%
Paid by the patient 25%
Funding
State funding 17%
European Union funding 17%
Private funding 11%
No funding 50%

with shorter times of reperfusion and lower mortality
rates.’

Prior experiences from our same country showed lower
rates of adverse outcome and complications in subjects
with STEMI triaged with telemedicine ECGs.”® Telemedi-
cine triage, therefore, represents in several Italian regions
the benchmark solution for the organisation of networks
for the timely treatment of acute myocardial infarction
(STEMI) !
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Remote telemedicine monitoring

Another group of telemedicine activities are instead dedi-
cated to outpatients with chronic cardiovascular disease,
a field where telemedicine support is useful in easily
accessing cardiology examinations such as ECGs, ambula-
tory ECG or blood pressure monitoring. Often, telemed-
icine services are not directly delivered to patients with
cardiovascular disease but through general practitioners
taking care of such patients. The possibility of early
diagnosis of cardiovascular disease, when general practi-
tioners are remotely supported by a cardiologist through
telemedicine, has been shown by several studies from
Italy; telemedicine support may improve the appropriate
management of chest pain suspected for acute myocar-
dial ischaemia'? " and the diagnosis of arrhythmias such
as atrial fibrillation."

Likewise, telemedicine services are often delivered
through pharmacies and pharmacists.]5 Clinical phar-
macy telemedicine interventions in the outpatient or
ambulatory setting, primarily via phone, have an overall
positive impact on outcomes related to clinical disease
management, patient self-management and adherence
in the management of chronic diseases.'® As pharmacy
services are easily accessible and widely distributed in
the community setting, a maximum benefit should be
expected from telemedicine interventions provided in
this context.'”

Usually, telemedicine services for patients with cardio-
vascular disease or general practitioners are delivered by
private telemedicine companies.

In several cases, remote control of implantable elec-
tronic devices is delivered by telemedicine providers. In
this field, despite contrasting evidence, remote control
implementation could reduce the costs of management'®
and allow an earlier diagnosis of implantable devices
defects. Long-term home monitoring of ICD is at least
as safe as standard ambulatory follow-ups with respect to
a broad spectrum of major adverse events; it also lowers
significantly the number of appropriate and inappro-
priate shocks delivered, spares the device battery' and
reduces costs.”’ Remote monitoring is a safe alternative to
conventional care and may significantly lower the number
of ambulatory visits during the long-term follow-up of
permanently paced patients.21

Despite the second opinion by telemedicine may
shorten the time to diagnosis and length of hospitalisa-
tion and significantly decreased the need for transport of
infants with mild or no heart disease,22 no case of second
opinion application and very few cases of telementoring
have been reported in this census. There is, therefore,
a large room for further improvement in this field of
telemedicine.

Finally, some reported activities are focused on heart
failure monitoring. Telemedicine solutions for remote
control of vital parameters and nurse monitoring of
subjects with heart failure were pioneering fields for tele-
medicine in Italy. Two models were generally applied,

one based on the remote monitoring of vital signs and
another on both remote monitoring of vital signs and
nursing. In the HHH study, a multicentre, multicountry
study, selfmanaged home telemonitoring of both vital
signs and respiration was shown as feasible in heart failure
patients, with surprisingly high compliance.”” In another
study, the use of telemedicine was associated with a one-
third decrease in the total number of hospital readmis-
sions and the total number of episodes of haemodynamic
instability.** The rate of heart failure-related readmission
was halved and the mean cost for hospital readmission
was significantly lower.

Other aspects
Contrasting data are given on reimbursement. Most
services provided by public hospitals for urgent cardio-
vascular disease are free, whereas ambulatory ECG and
blood pressure monitoring are partly reimbursed and
partly paid by the patients. In general, costs and reim-
bursement still represent an open question hampering
the widespread implementation of telemedicine support.
Interestingly, the majority of telemedicine activities
reported in this census are not experimental projects with
a short time perspective but consolidated services lasting
from several years. The slow transformation of telemedi-
cine from an occasional, spotty, here and there approach
into stable cardiology assistance regularly provided
witnesses with the attention paid nowadays by a cardiolo-
gist to telemedicine technologies and the wide acknowl-
edgement of benefit achievable through telemedicine.
The relatively limited participation to this census,
however, raises the doubt that several telecardiology activ-
ities may have been missed by this census and that the
issue of telemedicine in the management of cardiovas-
cular disease still not represents a real priority for several
cardiologists. Differences in regional healthcare systems
and rules, despite evidence of the cost-effectiveness of
telemedicine solutions even from Italy,” surely do not
facilitate the huge implementation of telemedicine solu-
tions. Stable initiatives aimed at continuous monitoring
of telemedicine in the field of cardiovascular disease and
its further implementation are surely warranted.

CONCLUSIONS

Several telemedicine activities have been reported for
the management of acute and chronic cardiovascular
diseases in Italy. The whole continuum of cardiovascular
disease is covered by telemedicine solutions. A periodic
census may be useful to assess the implementation of
guidelines recommendations on telemedicine.

Limitations

Despite significant number of Italian cardiologists
members of the SIC, not all activities in the field of
telecardiology may have been reported, partly because
of medium bias (invitation letter sent by mail), partly
because of respondent bias (not all cardiologists
contacted may have been willing to answer the form) and
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partly because of knowledge gap (not all activities in the
field of telecardiology may have been known to contacted
cardiologists).

Data reported in the received forms have not been
controlled by data analysts; errors and unfounded data
may be not completely excluded.

No details have been reported on technologies and
software adopted.

Provided results must be considered taking into
account partiality of the data and the absence of a real
national questionnaire on the argument.
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