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Abstract

Cardiac rehabilitation (CR) is the subspecialty of clinical cardiology
dedicated to the treatment of cardiac patients, early and in the long
term after an acute event. The aim of CR is to improve both quality of
life and prognosis through prognostic stratification, clinical stabiliza-
tion and optimization of therapy (pharmacological and non), manage-
ment of comorbidities, treatment of disability, as well as through the
provision and reinforcement of secondary prevention interventions and
maintenaince of adherence to treatment.

The mission of CR has changed over time. Once centered on the
acute phase, aimed primarily at short-term survival, the healthcare of
cardiac patients now increasingly involves the chronic phase where the
challenge is to guarantee continuity and quality of care in the medium
and long-term. The aim of the present position paper is to provide the
state-of-the-art of CR in Italy, discussing its trengths and weaknesses
as well as future perspectives.
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second “pillar” of CPR consists of the outpatient setting, for which various
models exist but always with the need to respect a series of structural, organi-
zational and management criteria, including the availability of multidisciplinary
skills, to ensure the completeness of the programs.

The minimum operational criteria for a complete evaluation of secondary car-
diovascular prevention, in the outpatient setting, must include a database with
a data storage system (in a network of CPR centers) and a system for reviewing
and managing diagnostic imaging. Nursing staff must be trained and standard-
ized in basic counseling and systematic data collection. It is necessary that the
clinic be coordinated by a clinical cardiologist with expertise in prevention and
rehabilitation, and experience in cardiovascular imaging diagnostics, as well as
in risk factor management, antithrombotic, anticoagulant and anti-ischemic
drug therapy, pharmacological interactions, strategies for achieving therapeutic
goals, and patient adherence/persistence regarding therapy.

The elderly and the multidisciplinary care

CPR today must also take up the issue of the inclusion of elderly patients in
rehabilitation programs and the relative barriers to their access, including lack
of patient motivation, insufficient knowledge about the benefits on the part of
doctors, the accessibility to the facilities, and lack of a geriatric culture applied
to traditional cardiology to face major challenges (frailty, sarcopenia, physical
deconditioning, cognitive and psychosocial aspects). It is necessary to identify
the specific problems, and the expectations and preferences of the elderly car-
diac patient, defining the general and specific goals to pursue and using tools to
detect these needs. As a general rule, one should use specific methods for these
patients, starting from a “multidomain” assessment, followed by flexible and in-
dividually targeted interventions.

The multidisciplinary rehabilitation team (cardiologist, nurse, physiothera-
pist, dietician, psychologist) is by now a consolidated practice in CPR. But man-
aging advanced age and multimorbidity calls for an interdisciplinary interven-
tion involving consultations, also via functional connection, with the social
worker and other specialists such as the pharmacist (for a second level opinion
on the problem of drug interactions), cardiac surgeon, internist, diabetologist,
neurologist, physiatrist, pulmonologist, nephrologist and infectivologist. In an
era in which complex decisions are no longer taken individually but in a shared
and multidisciplinary manner, often in well-defined functional groups such as
the Heart Team, it is evident that also the rehabilitative cardiologist must be a
full part of the decision making.

With a view to the appropriate allocation of resources and enhancement of
the professional role of each professional figure, GICR-IACPR recently published
the Minimal Care paths, i.e. modes of services provided and essential contents
of the work performed by each professional figure. In elaborating the Minimal
Care paths, the following dimensions were considered: the clinical-care com-
plexity of the patient, the specific complexity for each professional area, the care
setting and the duration of the program.

The achievement of an adequate clinical competence by all members of the
interdisciplinary team in CPR settings is essential to provide an effective, safe
and efficient intervention. As has already happened in other cardiological con-
texts, it would be advisable to draw up a true core curriculum for the health
worker in CPR, reflecting the core components of CPR and adapted in relation
to the different professional roles.

It is also very important that Patients’ Associations increasingly become
spokespersons of the importance of CPR, access to which too often is still not as-
sured for many cardiac patients.

In a broader cultural context, CPR must also move in the direction of Digital
Health, Precision Health and the use of Big Data, innovative components of
medicine linked together by intra- and interconnections. CPR needs to project
an image of itself as a medical area that is open, well-informed, sufficiently
technologized to conduct etiopathogenetic investigations, able to accompany pa-
tients (who will play an ever-increasing part in determining the social role of
medicine) with a participatory and highly professional approach, and which of-
fers a service that is continuously available over time, associated with the con-
fidence to obtain what medicine can give.

Rate of referral to Cardiac Prevention and Rehabilitation

Practically speaking, in recent years some Italian regions have drawn up reg-
ulations for a reorganization of the rehabilitation sector, sometimes even to the

Executive Summary

Cardiac Prevention and Rehabilitation (CPR) is the subspecialty of clinical
cardiology dedicated to the treatment of cardiac patients in both the post-acute
and chronic phases. Its goal is to improve the quality of life and prognosis
through continued prognostic stratification, clinical stabilization, optimization
of pharmacological and non-pharmacological therapy, management of comor-
bidities, treatment of disability, as well as through interventions and reinforce-
ment of secondary prevention and the maintenance of adherence to therapy.

The mission of CPR has changed over time. From being centered on the acute
phase, the challenge now increasingly is to guarantee continuity and quality of
care in the medium and long-term chronic phase. The purpose of this position
paper is to analyze the current status of CPR in Italy, focusing on its strengths
but also weaknesses, and future prospects.

Indication for CPR

CPR continues to be indicated after acute coronary syndrome (with class I
recommendation, level of evidence A), after coronary and valvular heart surgery,
in chronic ischemic heart disease (with class I recommendation, level of evi-
dence B) and in post-acute and chronic decompensated heart failure (with class
I recommendation, level of evidence B). Whatever the context, the core contents
of CPR are always the same, i.e. an overall assessment centered on the needs
and goals of the patient, an intervention of clinical stabilization and therapy op-
timization, prescription and implementation of physical activity, educational
support regarding the risk factors related to lifestyle and socio-psychological dis-
tress, specific counseling (also aimed at promoting treatment adherence) and
finally a periodic evaluation of outcome. There is no indication for CPR in pa-
tients who have a limited probability of functional recovery, such as patients
with significant motor disabilities or a pre-existing cognitive deficit at the time
of the acute event, or in patients with a short life expectancy.

The photograph of CPR in 2013 in Italy shows 221 dedicated structures, a
number which has been continuously increasing for over 30 years, still non-
homogeneous as regards the regional distribution, but with an average of one
facility per 270,000 inhabitants. The rehabilitation provided by this network ap-
pears, albeit to a lesser extent compared to previous surveys, still very skewed
towards the prevalently inpatient regime, sometimes also with high organiza-
tional complexity. In fact, 11% of the beds are described as equipped for sub-in-
tensive care. Despite a strictly rehabilitative and non-specific code of discipline
(code 56), the structures are governed and managed for the most part by car-
diologists. But this problem of the heterogeneity of the CPR offer is not pecu-
liar to Italy but pertains to Europe as a whole. For this reason, the need has be-
come urgent to identify a platform based on the minimum services provided by
CPR, which can be applied to all the realities. An important goal is certainly to
align ourselves with what already happens in other countries, such as the
United States, where the referral of each single patient to a CPR program is
considered as an indicator of quality of care in acute care hospitals and the lack
of referral earns a point of demerit, with repercussions on the reimbursement
to the structure.

Patients’ selection and care setting

In 2011, the consensus document ANMCO/GICR-IACPR “Criteria for the se-
lection of patients for referral to centers of cardiac rehabilitation” had already
introduced, alongside the indication for cardiac rehabilitation, the concept of
“priority” of access to a CPR facility. Currently the increased prevalence of
chronic conditions characterized by multimorbidity and associated with frailty
and disability requires that we go beyond the treatment paradigm centered on
management of the single pathology and embrace the complexity of care im-
posed by multimorbidity: for these reasons modern CPR needs to further reex-
amine the groups of patients who have access and the services provided. To give
some examples, the problem of frailty must become fully a part of CPR, the phys-
ical exercise component must be re-elaborated as a function of the new thera-
peutic options offered to an ever-increasing number of patients (e.g. with tran-
scatheter aortic valve replacement, left ventricular assist device as destination
therapy) and, finally, the concept of rehabilitation must be expanded to include
to prehabilitation. In this context, the Units of Intensive Cardiac Rehabilitation,
already envisaged in the Ministry of Health’s Rehabilitation Plan of 2011 under
the term “units for severe disabling cardiac diseases”, may represent a useful
answer to the care needs of the patients above. In addition to inpatient CPR, the
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point of drafting of diagnostic-therapeutic care pathways thanks to the collabo-
ration between rehabilitation cardiologists and the institutional exponents, the
scope being to make the cardiac rehabilitation intervention as correct and ap-
propriate as possible. It is therefore desirable that also in the Regions in which
this has not yet been done, it will be possible to quickly set up ad hoc Technical
Tables for an ever-increasing penetration of CPR.

However, a persistent critical point remains, i.e. that the current rates of re-
ferral to structured CPR programs by other health professionals active in the
field of acute or community healthcare - particularly after the acute cardiac
event but also in the chronic phase - are still unsatisfactory and impact unfa-
vorably on the treatment of individual patients and on the prevention and con-
trol of cardiovascular diseases at the population level. Among the actions recog-
nized as priorities to increase the rate of referral to CPR one can currently iden-
tify: 1) the need for a finer-grained analysis of the phenomenon within the field
of CPR, with an adequate examination of the intrinsic dynamics of the stake-
holders; 2) the need to achieve a process of professional and scientific accredi-
tation of the network of Italian CPR facilities; 3) the need for adequate struc-
turing and communication of the technical-logistical and operational character-
istics of the individual CPR facilities (the so-called “Rehabilitation Facility
Plan”), and a greater familiarization with it on the part of the providers refer-
ring the patients; and finally 4) the need for greater use of Patients’ Associa-
tions to convey the message that CPR is a real “right of treatment”.

Another difficult challenge which CPR is called to face is that of adherence to
medical treatment, the key to success in almost all chronic conditions especially
in cardiovascular diseases: the problem is more current than ever and is at the
center of a lively scientific discussion.

Concerning innovation and research, CPR cannot fail to continue its effort to
produce sound scientific evidence on the effectiveness of rehabilitation, in
order to promote a greater interest in CPR especially on the part of acute-care
cardiologists. This research effort must nevertheless be conducted with a more
“modern” approach, i.e. not separating the fundamental constituents of “pre-
vention” and “rehabilitation” and, above all, bearing in mind the technological
innovations of the last few years as regards the availability of e-Health tech-
nologies and the harmonization between diagnostic-therapeutic care paths,
identification/qualification of rehabilitation needs through the ICF classifica-
tion (International Classification of Functioning), and the compilation of the in-
dividual rehabilitation program through digital applications.

Future prospects

From these issues outlined above, the opportunity now arises to talk about
“CPR 3.0”, which represents the latest development in the evolution from, first,
an exclusively exercise-centric CPR (“CPR 1.0”) and, then, multidisciplinary
CPR (“CPR 2.0”), which already incorporated the activities of prognostic strati-
fication, clinical stabilization and therapy optimization. In the present historical
phase, characterized by an epidemiological evolution which has led to a dra-
matic rise in the elderly population with an equally important growth of chronic
diseases, CPR sees the need to conduct a critical review and undergo a process
of adaptation to this new reality.

Introduction

Cardiac Prevention and Rehabilitation (CPR) is the subspecialty of
clinical cardiology to which cardiac patients should be referred after
the acute cardiovascular event. It represents the logical place of care for
the so-called post-acute (in reality, still acute) and chronic patients,
and the physical “place” (in hospital or clinic) in which individual in-
terventions of secondary cardiovascular prevention and adherence to
medium and long-term therapy are planned and carried out. The goals
of CPR are clinical stabilization and control of symptoms, reduction of
the global cardiovascular risk, achievement of greater adherence to
drug therapy, and implementation of a better lifestyle in order to
achieve a better quality of life, better social integration and better prog-
nosis [1,2]. The above goals are achieved through a multidisciplinary
team coordinated by a cardiologist and composed of a nurse, physio-
therapist, occupational therapist, dietician and psychologist, who can

define a multidisciplinary intervention consisting of the following main
components:
– Prognostic stratification and clinical stabilization,
– Counseling on physical activity,
– Prescription of a personalized physical training program,
– Counseling on diet and nutrition,
– Body weight management,
– Management of dyslipidemia,
– Blood pressure control and management,
– Smoking cessation,
– Psychological and social intervention.

The CPR develops and organizes its activities in three different
phases [2]:
• Phase I: this refers to a very early intervention implemented in the

most acute phase of a clinical event, usually in an acute hospital
ward, and it includes early mobilization and prevention of complica-
tions related to immobilization;

• Phase II: refers to interventions implemented in patients admitted to
CPR structures following a recent acute event with the following ob-
jectives: clinical stabilization, risk/prognostic stratification and pro-
motion of long-term secondary prevention. This phase can be imple-
mented in an inpatient or outpatient facility;

• Phase III: refers to a long-term outpatient CPR intervention aimed at
providing a persistent prevention and rehabilitation intervention
over time.
The role of secondary cardiovascular prevention has grown progres-

sively in importance due to the significant changes in the clinical epi-
demiology of cardiovascular diseases that have taken place in the last
two decades. Candidates for a CPR2 program can be patients with the
following conditions:
– ischemic heart disease with particular regard to acute coronary syn-

drome,
– recent cardiac surgery and/or cardiac interventional procedure, both

coronary and valvular,
– heart failure,
– heart transplantation,
– wearers of mechanical devices to assist circulation,
– wearers of cardiac electrical devices (permanent electrostimulation,

implantable defibrillator, cardiac resynchronization),
– diabetes mellitus and metabolic syndrome,
– chronic obliterative arteriopathy of the lower limbs.

There is no indication for CPR in patients who have a limited prob-
ability of functional recovery, such as those with significant motor dis-
abilities or pre-existing cognitive deficit at the time of the acute event,
or in patients with a short life expectancy.

The above-mentioned diseases have a very significant epidemiolog-
ical impact. Regarding just acute coronary syndrome and heart failure,
the annual incidence of ST-segment elevation myocardial infarction in
some European countries is between 43-144/100,000 [3]. In the
REGICOR registry, the annual incidence of myocardial infarction was
274.5/100 000 in men and 69.7/100 000 in women [4]. Although is-
chemic heart disease occurs on average 7-10 years later in women than
in men, myocardial infarction remains one of the leading causes of
death in females, and after 75 years of age women represent the ma-
jority of patients with acute coronary syndrome [3]. With regard to
stable ischemic heart disease, the prevalence of angina in population
studies increases with age in both sexes, and is between 5-7% in
women aged 45-64 years and 10-12% in women aged 65-84 years; in
men the prevalence of angina is 4-7% in the 45-64 year age-group and
12-14% in the 65-84 year age-group [5]. Regarding heart failure, the
prevalence of heart failure is 1-2% of the adult population in developed
countries, rising to ≥10% in people aged >70 years [6].
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opinion on the problem of drug interactions), cardiac surgeon, in-
ternist, diabetologist, neurologist, physiatrist, pulmonologist, nephrol-
ogist and infectiologist [2].

This all corresponds in practice to an individually-tailored medicine,
directed to the individual patient, and it requires adequate clinical
skills, operational tools and care management organization. Therefore,
in an era in which complex decisions are no longer taken on an indi-
vidual level but in a shared and multidisciplinary manner, often in well-
defined functional groups such as the Heart Team, it is evident that the
rehabilitative cardiologist too must fully participate in this decisional
process, in that this professional figure is able to provide an indispen-
sable contribution in terms of clinical competence, proposal of care
pathways and assistential capacity in synergy with that of the acute-
phase cardiology and other medical specialties that participate in the
care path of the patient at high risk.

The purpose of this position paper is to perform an analysis of the
current state of the art of CPR in Italy, focusing on the strengths but
also on the weaknesses and future prospects. The use of a software
number in the title of this position paper is not accidental - it serves to
highlight our current position in a long path that began in the distant
past. Over the decades we have witnessed a progressive and contin-
uous evolution in our discipline, which began as an almost exclusively
“exercise-centric” CPR (version “1.0”), to then become “multidiscipli-
nary” CPR (version “2.0”). In the present historical phase character-
ized by an epidemiological evolution that has led (and will continue to
lead) to a marked increase in the elderly population with an equally im-
portant growth of chronic diseases, it is important that CPR also carry
out a critical review and undergo a process of adaptation to the new re-
ality. Hence the need for a version “3.0”.

BACKGROUND AND CURRENT SITUATION

Mission and expected outcomes of Cardiac Prevention
and Rehabilitation

Since many years, CPR, based on the evidence of its very favorable
and cost-effective clinical-prognostic impact, is considered by all na-
tional and international guidelines and promoted by both Scientific So-
cieties and independent regulatory authorities as an integral part of
the care program for patients with cardiovascular diseases.

CPR has maintained in the guidelines, in an era marked by extraor-
dinary advances in pharmacological therapies, particularly those of
reperfusion [12], a class I indication with level of evidence A in pa-
tients after acute coronary syndrome (both with and without ST-seg-
ment elevation), in patients after surgical revascularization and in pa-
tients with chronic ischemic heart disease (class I recommendation,
level of evidence B), always demonstrating a significant reduction in
total mortality, cardiovascular mortality and rehospitalizations, with a
marked improvement in quality of life [13., regardless of patients’ age
or sex or the organizational models. Also in post-acute and chronic
heart failure (NYHA class II-III, with both reduced and preserved ejec-
tion fraction), the guidelines report a class I recommendation, with
level of evidence B, based on the results of trials that have documented
increased exercise tolerance and quality of life with a significant re-
duction in rehospitalizations and, in relation to the most severe pa-
tients, also significantly reduced mortality [6,14]. Even in patients
with recent valvular heart surgery, there is an important indication for
a CPR intervention early after surgery [15]. On the other hand, this
long success story is not surprising, confirming that CPR is the most ef-
fective and efficient way of implementing secondary prevention in
post-acute and chronic patients [2].

Management of heart disease is now a major problem especially in the
post-acute and chronic phases, previously considered stable. Post-hos-
pital morbidity and mortality have increased, particularly in patients with
a high residual risk associated with the index hospitalization or with a
high burden of residual cardiovascular risk [7]. Epidemiological, clinical
and interventional studies confirm not only the importance of the period
immediately following an acute event but open up the prospect of the
need for long-term secondary prevention programs and care continuity
models. For example, in Italy, in the clinical context of acute coronary
syndrome, using administrative big data of hospital discharge forms, and
defining as “high thrombotic-ischemic risk” patients discharged with at
least one of the following: previous myocardial infarction or ischemic
stroke, diabetes, peripheral vascular disease and renal dysfunction, high
thrombotic risk predicted an increase of adverse events compared to the
unexposed population, which increased during the first 18 months and
remained stable for at least the following 5 years [8]. This observation
confirms not only the importance of targeting intensive prevention ther-
apeutic strategies in the period immediately following the acute event,
but points to the need for long-term secondary prevention programs in
subgroups of high-risk patients. In these patients, the secondary preven-
tion program must be one of high intensity. Alongside coronary heart dis-
ease, one should also note the increasing incidence of diseases of high-
thromboembolic risk, often identified in the form of silent cerebral is-
chemic disease by imaging techniques. Heart failure and atrial fibrilla-
tion are largely incident diseases, closely correlated with each other and
with the ischemic etiology, potentially able to determine recurrent events
and severe disability and a greater risk of reduced treatment adherence
both due to the coexistence of multiple comorbidities and to the com-
plexity of the pharmacological strategies that they often demand.
Valvular diseases are also in progressive and significant increase, as well
as the possibility of their correction thanks to the technological develop-
ment of interventional cardiology which now flanks cardiac surgery in
providing solutions to clinical cardiologists and their patients.

It is therefore essential that patients at high risk of recurrent events
be correctly identified, initiated on a strategy of intensive secondary
prevention and, alongisde their often complex diagnostic-instrumental
and pharmacological intervention (combinations of hypolipidemic
drugs, double anti-aggregation, association between antiplatelet
agents and anticoagulants with variable doses), be offered the oppor-
tunity to participate in a cardiac rehabilitation (CR) program, in conti-
nuity of care. CR is the best vehicle for secondary prevention interven-
tions, which can lead to an increase in adherence to evidence-based
therapies [9] and favorably condition the prognosis [10,11]. For these
reasons, it is universally indicated with a high class of evidence by sci-
entific guidelines and considered as an indicator of quality of care [1].
Nevertheless, to date, data from EUROASPIRE studies, as also data
from observational studies carried out in North America and other
countries, indicate that there is an insufficient control of risk factors in
secondary prevention, largely due to the insufficient referral or non-re-
ferral of high-risk patients to rehabilitation programs.

The mission of CPR has therefore changed over time. From the acute
intervention, aimed above all at short-term survival, we have moved on
to the challenge of ensuring continuity and quality of care in the
medium and long term. The so-called “post-acute” phase is frequently
no longer characterized by a condition of clinical stability, and in this
phase a great degree of pharmacological complexity is required to
manage the complex therapeutic associations in patients who are often
elderly and with multiple co-morbidities (renal failure and respiratory
diseases, especially). The management of advanced age and multimor-
bidity requires the availability, also via functional connection, of an in-
terdisciplinary intervention enabling consultation with the social
worker, and other specialists such as the pharmacist (for a second level
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CPR has also proven to be a real laboratory of innovative research,
intervention tools, evaluation methods, and therapies, similarly to the
intensive care units for patients in the acute phase. It is in the context
of CR, both inpatient and outpatient, that many specific skills have
been created and developed, which are now part of the cardiology com-
munity as a whole. Skills in functional evaluation (from the 6-min walk
test to the cardiopulmonary exercise test), in risk stratification for ar-
rhythmic events and acute cardiac decompensation, in the study of the
autonomic cardiovascular nervous system and in the implementation
of innovative secondary prevention therapies. Strategies of non-phar-
macological intervention have also been developed and defined, from a
“scientifically appropriate” prescription of physical training to the eval-
uation (and consequent interventions) of therapeutic adherence to
both medications and lifestyle, at a time when the latter problem was
still not perceived either by the cardiology community or by the regula-
tory authorities [9].

The current, modern CR has kept its operational and cultural speci-
ficity intact over the years, continuing to present itself as an active and
dynamic multifactorial care process based on a multi- and interdisci-
plinary team. The multi-interdisciplinary approach is a further extraor-
dinary strength of CR. It aims, in post-acute or chronic patients, to pro-
mote the achievement, not only of the important goals mentioned
above, but also of intermediate goals such as clinical stability, im-
provement of functional capacity, the reduction of symptoms and the
overall risk profile (all of which are extremely important from the point
of view of both the patient and caregiver).

However, if on the one hand the ability to stratify cardiovascular risk
has been increasingly refined, the same cannot be said for the ability
to stratify prevention interventions, i.e. the ability to choose and adapt
to the specific needs of the individual patient the tools that should - or
can - be used. In this regard, the information provided by guidelines
and statements does not seem sufficient to define objectively the pri-
orities for intervention. One of the challenges of CPR is to evaluate, de-
fine and select interventions based on the characteristics and needs of
the individual patient in everyday clinical practice. This competence
appears even more urgent in an era of aging population and greater
complexity of the patients affected by cardiovascular diseases. In fact,
the complexity is now related not simply to the underlying cardiovas-
cular pathology (and its distance from the index event) or to the car-
diovascular risk profile but rather to other specific elements. Factors
such as comorbidities, the risk/presence of cognitive or motor disabili-
ties, psychological and mood disturbances, the socio-economic context,
or problems related to nutrition, to the predisposition to adherence, to
empowerment, and to patients’ or caregivers’ expectations/aspirations.

Customizing the interventions to the individual patient’s needs, and
identifying together the priorities and the sustainability of the goals is
today the true daily challenge for health professionals in CPR, in what-
ever organizational context they are operating [16].

Whatever the setting of the CPR program, it is necessary to define an
individual program that includes the fundamental components already
enunciated in the foregoing introduction.

It is therefore essential to develop greater skill in customizing the
assessment approach and intervention modalities to the needs of the
individual patient. Consequently, it is of great importance for the future
of CPR to develop training and refresher programs - for cardiologists
and other professionals - aimed at maintaining or renewing skills in
developing CPR programs tailored to the needs of the individual and
not based exclusively on cardiovascular risk.

In a global context of scant accessibility to the CPR programs and of
often only partial results from the standard cardiological intervention,
it is time to update our armamentarium to a suitable standard for re-
habilitative and preventive care, articulating the levels of care intensity
in relation to the nature of the needs and to sustainability. From this
stems the need to redefine the goals and methodologies of CPR,
starting from an evaluation of the different “areas” in which to plan in-
terventions based on flexible programs (Table 1).

In the light of this careful analysis of the patient, it will be easier to
choose the right skills and setting required, widening the options be-
yond the inpatient setting to include also outpatient, extra-hospital and
community care. This attitude is necessary in order to overcome the
current “bottleneck” in implementing a CPR intervention that is effec-
tive for all the patients indicated for it.

Cardiac Prevention and Rehabilitation facilities in Italy

At the last survey in 2013 [17], 221 CPR facilities were registered in
Italy (1 for every 270,000 inhabitants) representing an increase of over
20% (even higher in the south of the country) with respect to the previous
five years. The facilities are largely located in hospital structures (around
60% public and 40% private) and there are wide differences in distribution
throughout the country. Of these, 130 offer inpatient CPR services with
3527 beds (+ 27% compared to 2008), of which 408 equipped for sub-in-
tensive therapy, and 102 offer outpatient CPR services (61 are exclusively
outpatient centers offering this as the only mode of treatment). The expe-
riences of facilities that use home rehabilitation are completely anecdotal.

Regarding classification of the facilities, 65% are classified in the
Ministry of Health health information system with the disciplinary code
56 (functional recovery and rehabilitation), while 27% are instead clas-
sified with the acute cardiology code. Seventy-seven percent of the
complex structures are directed by a cardiologist, 91% are simple. Of
the 111 structures inserted within a hospital department, 39% are part
of a Cardiovascular Department.

Based on the discharges made in one week of sampling, the treat-
ment potential of the CPR network is about 70,000 patients/year in hos-
pital/day-hospital regime and about 30,000/year in the outpatient
regime. The total offer represents, as in all other advanced countries,
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Table 1. Methodology of Cardiac Prevention and Rehabilitation: Areas to prioritize.

• Patient problems and expectations
• Definition of specific target priorities to be pursued:

– For functional recovery
– For secondary prevention
– For the prevention/correction of patient risks

• Assessments with appropriate tools
• Customization of programs
• Operational modes of implementation of programs
• Involvement and enhancement of patient preferences
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not more than 30-35% of the patients for whom CPR would be indi-
cated.

The survey also revealed large differences in staff numbers per oper-
ating unit: the total number obviously increased in absolute terms due
to the increase in the number of operating structures, but there was a
decrease both in terms of number and time commitment per structure
compared to the previous census conducted in 2008. For example, the
number of cardiologists involved in structures providing CPR services
was 772 in 2013, of which more than 40% dedicated only part-time to
these activities. What also emerged very clearly was the severe shortage
of psychologists and dieticians, even those dedicated only part-time.

This is reflected in some centers in a systematic incompleteness of
the assessment and intervention program or, in other cases, in the sub-
stitution by other professional figures with non-verified expertise.
Even this aspect should not be surprising: the Italian data are unfortu-
nately in line with what is found in other Western countries [18],
where the staff members consist substantially of three professional fig-
ures: cardiologist, physiotherapist and nurse. As a result of these orga-
nizational and cultural deficiencies the expected health outcomes may
not be assured in all patients.

Finally, no quantitative or qualitative data exist to our knowledge
concerning the numerous Secondary Prevention Clinics functionally
correlated to Cardiac Intensive Care Units/Acute Cardiology.

These findings prompt several reflections:
1. It should be stressed that the breakdown described above refers to

the year 2013. Since then, it is highly reasonable to assume that
the situation may have evolved unfavorably, given the progressive
reduction of available resources. It is a common experience to wit-
ness the reorganization processes of health structures, not infre-
quently involving cardiological activities including rehabilitation.

2. The fact that the rehabilitation facilities are directed in only about
70% of cases by a cardiologist represents an evident problem, first
of all for patients. This aspect, besides being against common
sense and patients’ interest, is in clear contrast with the interna-
tional guidelines on the subject [2].

3. It has always been stressed that the referral to structured sec-
ondary prevention or rehabilitation programs is unsatisfactory
[19], but, paradoxically, if this were to increase, it would not be
able to be satisfied by the current network in Italy, capable of ab-
sorbing just over one-third of patients with an elective indication.
To adequately respond (in theory) to this inderogable health need
(as CPR demonstrates to be, with its results) the main road is cer-
tainly to increase the supply. Not by adding new resources (unreal-
istic even to imagine in the present socio-economic climate), but
rather by redirecting and reorganizing the activity of the existing
structures that are no longer adequate to meet patients’ needs ei-
ther at outpatient or inpatient level. This reorganization means not
simply a change of “label”, but reorienting these services so that
they can effectively ensure the minimal characteristics of a CR in-
tervention in daily practice. CR for its part is already doing all it can
within its current possibilities: i.e. verifying and supporting the de-
velopment of its network also from the point of view of quality (pro-
gram components, process and outcome indicators, standards);
discussing openly with the whole cardiology community the indi-
cations for and appropriateness of CPR interventions; increasing
the attention of cardiologists, cardiac surgeons, providers, institu-
tions, patients’ associations and public opinion on the growing
need generated by the post-acute and chronic phases of cardiovas-
cular diseases.

4. It is very important that during their specialization training, young
cardiologists receive adequate training on secondary prevention
and rehabilitation.

5. It is necessary to identify low-intensity models for the delivery of
CPR programs for less complex patients utilizing/creating commu-
nity resources. But this presupposes, upstream, a great capacity (to
be developed and disseminated) in the stratification of needs and
interventions, identifying what are “the right things to do, at the
right time and in the right patient” (as can be seen in the Minimal
Care [20] document). And, downstream, structures that are “light”
but professionally competent and able to ensure effective interven-
tion, avoiding the risk of a reductive vision that would identify CPR
with simplified and non-characterized models, emphasizing in-
stead the exclusive “core” contents and competences.

6. That the survey contains only anecdotal evidence on the experi-
ence of home rehabilitation requires reflection. As will be seen in
the following sections, proposing innovative models and tools for
care and control in this era of low-cost ad-hoc home-internet app-
based devices, that make it possible to assess remotely the quality
and effectiveness of the program, is a necessity and an area in
which CPR will undoubtedly have to commit itself and operate.

Cardiac Prevention and Rehabilitation outside Italy

Research in the field of cardiovascular prevention has promoted the
evolution of programs of CR, once focused only on functional recovery
after a cardiovascular event, into multi-disciplinary centers of sec-
ondary prevention [21] adopting the aims of CPR to reduce risk and
cardiovascular events and to promote healthy behaviors through an ap-
propriate lifestyle [1].

The World Health Organization (WHO) and the Word Heart Federa-
tion (WHF) have resolved to reduce the risk of death from noncommu-
nicable diseases by 25% in 2025 [22], through acting on the cardiovas-
cular disease risk factors. The WHO and WHF intentions are summa-
rized in Figure 1. In the world, about 17 million people die annually
from cardiovascular disease and from 24 to 51 million suffer from a
non-fatal form; it is estimated that in 2030, cardiovascular disease will
be the main cause of deaths/year [22]. Therefore, the WHF has formu-
lated a document underlining the need to act in a coordinated and
global manner and has designed a path to overcome the barriers at the
level of national health systems, health professionals and patients to
promote the adoption of the guidelines for cardiovascular disease pre-
vention (Table 2).

CPR is a fundamental step in the field of secondary prevention [9]:
it is a consolidated, all-encompassing, flexible procedure open to hos-
pitalization and/or outpatient models for care, support and monitoring.
In Europe, local and national prototypes affect the diffusion and appli-
cation of CPR. In 2010, the results of the European Cardiac Rehabilita-
tion Inventory Survey (ECRIS), promoted by the European Association
for Cardiovascular Prevention and Rehabilitation [23], were published.
The survey involved 28 European countries, about 72% of the members
of the European Cardiology Society (ESC), about 10,000 acute care hos-
pitals and about 45,000 cardiologists. Although the results are condi-
tioned by the number of respondents (72%), ECRIS has documented
the national scientific references, resources, services (Phases I, II and
III) and professional figures involved across European countries. In
fact, ECRIS has underlined the extreme European variability, reflecting
the economic resources available and the local scientific (cultural) dis-
positions.

Sixty-one percent of European countries have a national organiza-
tion to refer to and 86% are involved in Phase I CPR [23]: this figure is
fragmented and incomplete since 50% of European countries did not
respond. The adherence to Phase I CPR is in contrast to the short stay
in hospital for acute patients and to the chronic nature of cardiovas-
cular disease. It would be appropriate to continue treatment and pre-

[page 58] [Monaldi Archives for Chest Disease 2018; 88:1004]

Position Paper pimepimepimepimeppiimmee EDITRICE

Non
 co

mmerc
ial

 us
e o

nly



[Monaldi Archives for Chest Disease 2018; 88:1004] [page 59]

Position Paperpimepimepimepimeppiimmee EDITRICE

Figure 1. World Health Organization and World Heart Federation strategies for reducing the mortality risk due to noncommunicable
diseases by 2025.

Table 2. Suggestions/recommendations from the World Heart Federation.

For national policymakers
1. All countries should have a national program for CVDs providing for secondary prevention, with precise time targets and supported 

by funds-resources.
2. Monitor adherence to the guidelines for an adequate care, secondary prevention and rehabilitation.
3. Identify and combat any financial restraints that reduce the implementation of the guidelines with a consequent impact on the health services/clinical

care provided to the patient.
4. Ensure equal access to health services (including those specific to CVD).
For organizations and societies responsible for disseminating and implementing the prevention guidelines
1. Prepare concise, clear guidelines that are appropriate to the national context. If multiple guidelines exist, the WHF suggests unifying them for better

clarity and diffusion.
2. Provide the health professionals involved with effective training packages regarding the implementation of guidelines and support to better 

coordinate communication between them and patients with CVD.
3. Consider the (potential) help provided by technology.
4. Identify and combat any financial restraints that reduce the implementation of the guidelines with a consequent impact on primary and secondary prevention.
5. Explore and promote effective evidence-based strategies for dissemination and implementation of guidelines.
For health professionals
1. Improve coordination between primary and secondary care in order to have a holistic view of the patient and ensure that secondary prevention 

is part of the healthcare system.
2. Establish individual care for patients with CVD, with appropriate use of secondary prevention services.
For patients
1. Raise the level of secondary prevention of CVDs, of equal access for all to treatments and services, and of adherence to the implementation 

of the guidelines.
2. Identify and combat any financial restraints that reduce the implementation of the guidelines with a consequent clinical impact on the individual.
3. Clear and precise aspects (for patients) regarding prevention guidelines.
CVD, cardiovascular disease; WHF, World Heart Federation.
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thus seemed necessary to reformulate the rehabilitation offer through
a more limited use of inpatient CR, both in terms of patient selection
and length of stay, and an increase of outpatient or also home-based CR
for those at lower risk.

For patients suffering from acute coronary syndrome, the panel de-
cided they had priority of access to an inpatient CR facility in the post-
acute phase, in the following cases of infarcted patients at high clinical
risk:
• myocardial infarction with decompensated heart failure or with left

ventricular dysfunction (ejection fraction <40%);
• myocardial infarction with prolonged stay in acute care or with com-

plications or comorbidities;
• myocardial infarction in people with extremely sedentary lifestyle or

elderly.
The panel considered preferably outpatient rehabilitation as a pri-

ority for patients with high cardiovascular clinical risk in cases of:
• incomplete revascularization, diffuse or critical coronary disease,

multiple risk factors, resistance to lifestyle changes, especially in
young patients.
An outpatient rehabilitation program was considered a priority, es-

pecially where psychologist consultation is available, in patients with
reactive anxious-depressive syndromes.

The document gave an indication, but not a priority, for rehabilita-
tive treatment to patients at low clinical risk (about 70% of post-infarct
patients) and those with a medium-low cardiovascular risk based on
the risk cards. To these patients, correct information/education must
be guaranteed concerning their illness and the lifestyle habits to follow.

For patients with heart failure, access priority to an inpatient CR fa-
cility was given for those:
• in prolonged unstable conditions (mainly in NYHA class III-IV), es-

pecially with the need for pharmacological therapies in the phase of
titration or infusion therapies and/or requiring intensive rehabilita-
tive treatment (intensive health education, physical training or re-
conditioning);

• undergoing evaluation for cardiac transplantation or verification of
persistence of the indication.
For patients following cardiac surgery, the panel considered access

to an inpatient CR facility as a priority for the following complicated or
complex patients:
• patients at high risk of new cardiovascular events and/or clinical in-

stability, defined by: the presence of heart failure (NYHA class >II or
ejection fraction <35%) or severe hyper-hypokinetic arrhythmias, or
the need for infusion therapies or early recurrent ischemic events or
other factors of instability;

• patients discharged late after a prolonged stay in intensive care or
intensive respiratory/cardiac care;

• patients with event-related complications, such as cerebral stroke,
transient ischemic attack, cognitive impairment, renal failure (de
novo or aggravated or requiring replacement treatment), pulmonary
embolism, resurgery, pleuropericardial effusions requiring evacua-
tion therapy, systemic infections, complicated wounds or decubitus;

• patients with presence or exacerbations of a severe comorbidity
(chronic obstructive pulmonary disease, chronic respiratory failure,
diabetes, neurological outcomes), exacerbations of other internal
comorbidities, cognitive deficits (Mini-Mental State Examination),
dysautonomia or frailty, need for complex pharmacological treat-
ments, including nutritional, and individual rehabilitation interven-
tions;

• patients with logistic/environmental/socio-welfare difficulties
(psycho-social-health problems) complicating or delaying the dis-
charge due to the need for actions to make it feasible (contacts with
social-health services, etc.).

vention with the services of CPR depending on the patient’s severity,
optimization of cardiovascular therapy and the residual risk profile [1].

According to the survey, phase II CPR existed in all European coun-
tries and in 64% of cases it was available for both inpatients and out-
patients. The type of service varied and the duration, in most cases,
was 6-12 weeks [23]. The patients participating in phase II were not
homogeneous as regards either the numbers or the cardiac pathology.
For example, about 3% of patients participated in phase II CPR in Spain
vs. up to 90% in Lithuania. As regards the heart disease profile, those
who participated were mostly patients following myocardial infarction
(82%) or myocardial revascularization (86%): some centers received
patients after coronary angioplasty without heart attack (36%), while
more than 50% of European countries received patients after valvular
heart surgery or heart transplant [23].

About 89% of European countries offered a phase III form of CPR
[23]. There were marked differences, however, in the duration of the
programs; 31% proposed phase III CPR programs of short-duration (3 to
12 weeks), but many offered longer-term programs [20 to 52 weeks
(n=4); 1-2 years (n=3); life-long programs (n=4)]. Also with regard to
the maintenance phase, the offer was varied and conditioned by local
regulations.

In fact, Europe is a continent of different countries in terms of
healthcare distribution: each country is subject to state-regional laws
and regulations. Therefore, the diffusion and type of CPR proposed is
heterogeneous. An efficient audit could provide a minimum proposal
for CPR, characterized by “sample” models that can be applied to all Eu-
ropean realities. This approach is currently missing.

The multiform reality of CPR in Europe contrasts with what is hap-
pening in the United States [24], where there is intensive work on-
going on key aspects of public health. A recent, fundamental, document
of the American College of Cardiology and of the American Heart Asso-
ciation [25] discusses the clinical performance and the quality meas-
ures of cardiac rehabilitation and clearly establishes the various oper-
ational steps of a rehabilitative path. In addition to defining, based on
the published evidence, the candidates for rehabilitation it specifies
the tasks of the cardiologist in performing the activities and useful
tasks to encourage the participation of each individual patient.

MODULATING PATHS OF INTERVENTION BY
THE GOALS AND INTENSITY: “STRATIFICATION”
OF THE REHABILITATION OFFER

Access priority for inpatient rehabilitation: 
how to apply the recommendations of the
ANMCO/GICR-IACPR 2011 Consensus Document

In 2011, the ANMCO/GICR-IACPR Consensus document “Criteria for
the selection of patients for referral to centers of rehabilitation cardi-
ology” introduced, together with the indication for cardiac rehabilita-
tion, the concept of “priority” of access to CR [26]. It defined the pre-
cise categories of patients for whom the CR intervention is not only
useful but an indispensable priority, and for whom access to dedicated
facilities must be ensured. To identify the categories which have an ab-
solute indication for rehabilitation, the document referred to the risk
level of patient groups, with the aim of ensuring that the rehabilitation
benefits were first provided to those at higher clinical risk, in the belief
that intervention on these patients was more effective in terms of out-
come. The document also aimed to redefine the modes for performing
CR activity since, with rehabilitation indicated as a priority for the mi-
nority of patients at higher risk in the different disease categories, the
organizational potential for inpatient CR would logically be exceeded. It
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The document also underlined that, compatibly with the clinical con-
ditions, the subsequent transition from inpatient to outpatient CR
should in any case be promoted, reducing the average length of stay.

At a distance of 7 years, it is reasonable to reappraise these indica-
tions in the light of new scientific evidence that may have come to light
in the meantime and changes introduced at a regulatory and institu-
tional level.

As regards ischemic heart disease, the ANMCO/GISE/GICR-IACPR
consensus document “The organization of care in the post-acute phase
of coronary syndromes” is a more recent reference that validates and re-
inforces the indications of 2011 [27]. In particular, it stresses the im-
portance of a correct approach to formulating the diagnosis of heart
failure, and for identifying the patients at risk, using all the indicators.
The document suggests the use of a check-list in the acute-care medical
record that includes: maximum Killip class, echocardiographic ejection
fraction, remodeling predictors, use of loop diuretics for dyspnea or pul-
monary stasis of non-secondary origin and, finally, variation in brain na-
triuretic peptide levels. These parameters should be recorded during the
hospital stay and included in the discharge letter to guide the subse-
quent care path. Patients with heart failure so identified should be re-
ferred on discharge to a protected inpatient CR pathway. National epi-
demiological data confirm that, besides a particularly negative 1-year
prognosis with >10% mortality, this category of patients has a high rate
of readmissions (64% of all-cause readmissions at 1 year, of which 20%
for heart failure) with a predictable marked increase in care costs.

For patients with heart failure, the 2009 HF-ACTION [28] data
showing significantly reduced readmissions in patients who under-
went CR programs were confirmed by a 2014 Cochrane meta-analysis
based on 15 studies with 1328 participants, in which exercise in CR
programs reduced both all-cause readmissions [15 trials, 1328 partici-
pants: relative risk (RR) 0.75; confidence interval (CI) 95% 0.62-0.92]
and heart failure-related readmissions (12 trials, 1036 participants: RR
0.61; 95% CI 0.46-0.80) [14].

For patients’ post-cardiac surgery, even in the absence of recent
data, it seems reasonable to state that in this area the indications of
the 2011 consensus document have become and are now easier to
apply, in the light of current clinical practice.

Application of the document recommendations, however, is in rela-
tion not only to the growing body of scientific evidence, but also to or-
ganizational needs of the health system. Over and above the scientific
aspects, the rationale in the current healthcare organization for the
above-mentioned indications for inpatient CR is twofold:
• the use of an inpatient CR program after an acute-care stay in pa-

tients with myocardial infarction or with an episode of heart failure
at high risk can, similarly to what happens for cardiac surgery, re-
duce the hospital stay in acute care, absorbing the more severe
and/or complex patients, thus leading to a more efficient use of
acute care and rendering it more available for the needs of emer-
gency care;

• the use of inpatient CR programs can significantly reduce readmis-
sions. The number of readmissions is rapidly becoming a parameter
of quality of care now used in most Regions. As is known, this is by
far the largest item of expenditure after a first admission in acute
care, e.g. it represents 85% of the healthcare expenditure in the year
following an acute coronary syndrome.
At this point it is reasonable to ask why, in the presence of two strong

motivations - one administrative, the other pertaining to the “system”
- and in the face of robust scientific evidence, the use of CR is still in-
sufficient according to the consolidated indications. The answer to this
question is at different levels.

The articulation of CR structures is strongly differentiated and often
they are located outside the acute facilities and belong to different

bodies. This makes it more difficult to evaluate the benefits that can be
obtained in terms of saving resources through the use of an inpatient
cardiac rehabilitation program. In addition, the monitoring of patient
flows at the regional level is still incomplete.

We need to validate in the Italian reality what the literature tells us on
these issues, both as regards reduced length of stay, lower rate of read-
missions and improved prognosis. Such validation can serve as an in-
strument to use in dealing with regulatory bodies and local authorities.

The data presented at the last ESC Congress represent a first impor-
tant step in this direction [29]. In fact, the report analyzes two groups of
patients from the Lombardy Region database, discharged with a diag-
nosis of heart failure between 2005 and 2012. The first cohort of 100,841
patients was admitted only to acute hospital wards while the second
group of 39,709 was admitted at least once also to a CR facility. After ad-
justment for the different covariates, mortality in the second group was
43% lower and readmissions were reduced by 31% in the CR group.

It is evident the importance of these data that confirm the effective-
ness of rehabilitation treatment in Italy. It would be desirable to repli-
cate this analysis also in the post-infarct field, where the potential ef-
fect of rehabilitation is even greater. Analyses of this type should be
proposed to regional health bodies in that they are a condition for opti-
mizing resources and improving results.

Inpatient Cardiac Prevention and Rehabilitation: 
Ever-increasing clinical complexity

The increase in life expectancy and the rapid and continuous evolu-
tion of cardiovascular medicine have substantially changed the epi-
demiological picture of cardiovascular diseases, with an increase in the
prevalence of chronic conditions characterized by multimorbidity and
associated with frailty and disability. In Italy, where more than one in 5
people are over 65 years, the “elderly” (75-84 years) number over 4.8
million, while the population of “older adults” (≥85 years old) is almost
2 million. Over the past decade, the international cardiology commu-
nity has examined the need for the cardiologist to have adequate cul-
tural tools to cope with the emerging health and economic challenges
resulting from these demographic changes. In Italy, as well as abroad,
there is a strong process of cultural integration underway between Car-
diology and Geriatrics that has led to the formal definition of Geriatric
Cardiology. Its aim is to identify treatment processes that are patient-
centered and adequate to meet the multiple needs of this complex pop-
ulation [30]. The need to go beyond the treatment paradigm centered
on management of a single pathology and embrace the complexity im-
posed by multimorbidity is the subject of a recent document of the
American College of Cardiology [31].

CPR - by virtue of its multifactorial care construct based on a multi-
disciplinary team that incorporates not only the medical but also the so-
cial, psychological and behavioral dimensions of the disease - is in a
privileged position as regards the cultural approach to the clinical com-
plexity of multimorbidity.

The high clinical risk stated in the joint-society consensus document
ANMCO/GICR-IACPR [26] as a priority and indispensable criterion for
inpatient CR care has progressively widened to embrace new condi-
tions and new access groups. This creates a constant need to update
the skills of the health professionals and the services performed to take
charge of the new needs of increasing clinical complexity.

To give some examples, the need to evaluate and manage the
problem of frailty, the need to reprocess contents and programs related
to the exercise component in virtue of the new therapeutic options now
offered to a broader range of individuals (from those after tran-
scatheter aortic valve replacement to those receiving a ventricular as-
sist device as destination therapy), the need to extend the concept of
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different covariates, the risk of all-cause death and readmission in pa-
tients undergoing CPR, was, respectively, 0.5768 (IC 0.5650-0.5888,
p<0.0001) and 0.7997 (IC 0.7758-0.8244, p<0.0001) [29].

Patients implanted with a left ventricular assist device, due to their
high levels of deconditioning and functional impairment and multiple
clinical and psychological needs, are natural candidates for an inpa-
tient pathway of CPR. In a recent analysis of 1164 patients implanted
with a ventricular assist device in 2014 in the United States, of whom
30% were referred to cardiac rehabilitation, participation in the reha-
bilitation program was associated - at 1-year follow-up - to a 23% lower
risk of rehospitalization (p<0.001) and 47% lower mortality (p<0.01)
[36]. The treatment of these patients requires precise and dedicated
skills, while the methods for administering treatment and the physical
exercise programs still need to be standardized. The development and
diffusion of these skills are an area in which inpatient CPR needs to
grow culturally and scientifically in the coming years [37].

The concept of rehabilitation must be extended to prehabilitation.
Frailty in the surgical patient (in cardiac surgery, more than 10% of
total interventions are in people aged >80 years) is associated with a
3-fold increase in postoperative mortality and morbidity and is associ-
ated with major cardiovascular and cerebrovascular events. In prelimi-
nary studies, preoperative improvement of functional capacity, nutri-
tional status and mental status was effective in improving postopera-
tive outcome and recovery after surgery. It is important to underline
that interventions of prehabilitation are not a specific prerogative of in-
patient CPR, but can also be applied in less intensive contexts de-
pending on the individual characteristics.

Units for severe disabling cardiac diseases: 
Intensive Cardiac Rehabilitation Units

Improved levels of care and new technologies have in recent years
created a new patient population that we can define as “survivors of
catastrophic pathological events”. These patients often require pro-
longed weaning procedures from dependence on numerous devices, in
particular mechanical ventilation and the need for vasoactive therapy
(amines, sodium nitroprusside, diuretics, etc.) in continuous or inter-
mittent infusion.

In cardiology, the stereotype of the above clinical condition is the pa-
tient with acute heart failure, and the “chronically unstable” patient
who is refractory to pharmacological and non-pharmacological drugs
and classifiable as suffering from advanced heart failure (stage D of
the American Heart Association) [38]. Also patients with recent acute
coronary syndrome or with complications post-cardiac surgery re-
quiring high intensity care can be considered “survivors of cata-
strophic pathological events”.

In the Ministry of Health ‘Plan for Rehabilitation’ of 2011, in the sec-
tion dedicated to hospitalization and care settings, among emerging
needs in rehabilitation, the document deals with the establishment of
spinal units and units for severe cardiorespiratory disabilities, charac-
terized by dedicated multidisciplinary teams and logistic and functional
structures with specific advanced technologies [39].

The 2011 ministerial document describes the Unit for Severe Cardiac
Diseases as “intended for the care of patients in a state of clinical in-
stability due to a very recent acute cardiovascular event, the persistence
of complex post-acute or surgical problems, or heart failure refractory to
conventional therapy, but with potential for clinical-functional recovery.
The interventions for the patients of the Unit are focused on definitive
clinical stabilization, the restoration of autonomy of the basic vital func-
tions and the initial treatment of the main impairments”.

According to the document, eligible cases for admission to the above-
mentioned Units are:

rehabilitation from “recovery downstream of an event” to the prehabil-
itation, i.e. the optimization of physical and psychological capacities in
a stage preceeding the interventional procedure.

Frailty, defined as a biological syndrome that reflects a reduced phys-
iological reserve and an increased vulnerability to stressful events, is
becoming increasingly important in the context of cardiovascular dis-
ease [32]. Regardless of the diagnostic tool used, in various popula-
tions of patients with cardiovascular disease the presence of frailty has
proven to be superior as a prognostic indicator to many other known
risk indicators. In particular, in patients who underwent aortic valve
replacement (both transcatheter and surgical), the presence of frailty
was of primary importance in conditioning both the success of the in-
tervention and the potential for recovery in the absence of permanent
disability [33]. Unlike patients with an indication for aortic valve re-
placement in whom the presence of frailty is part of the geriatric syn-
drome typical of this patient group, in patients with heart failure the
presence of frailty is not related to age or functional class and has a
prevalence which varies according to the instrument used, but is
overall around 50%. Although there is still no consensus on what is the
most suitable tool to assess frailty in the rehabilitative context, the as-
sessment/measurement of frailty will have to increasingly become part
of the clinical routine in the functional assessment of patients referred
to CPR in order to plan their individualized treatment. The results of
the pilot study REHAB-HF [34] demonstrate that an early intervention
in elderly subjects with recent acute heart failure that was individually
tailored on the basis of a measure of physical frailty, the Short Physical
Performance Battery, was able to reduce frailty and all-cause hospital-
izations in the following 6 months.

The specificity of the role of CPR - both inpatient and non - in the
elderly and very elderly patient is dealt with extensively in a later para-
graph.

The development and implementation of physical activity programs
and nutritional interventions aimed at preventing, reducing or
“treating” frailty is the challenge of the future for inpatient CPR, and
resources need to be invested for clinical research in this area.

In patients with clinically unstable heart failure and at high risk of
early rehospitalization, inpatient CPR is the ideal place to implement
that multidisciplinary management to which the guidelines attribute a
class I recommendation with level of evidence A. As data show from the
national registry IN-HF Outcome [35] and the National Outcome Pro-
gram (http://pne2017.agenas.it/.) reporting 30-day readmission rates of
6.2% and 15.3%, respectively, inpatient CPR is particularly well suited
to manage the problems that accompany the so-called “vulnerable
phase” after an acute-care stay, i.e. to play the role of “transitional
care”. Among the many factors that determine patients after an acute
event at risk of short-term readmission, a major one certainly is the
persistence of hemodynamic congestion, despite the improvement of
symptoms. Recent data from the administrative database of the Lom-
bardy Region presented at the ESC Congress regarding more than
140,000 subjects with heart failure incident in the years 2005-2012, of
whom 29% underwent CPR, showed that the transition to one of the re-
habilitation cardiology facilities reduced mortality and readmission
and favored the implementation of the recommended therapies [29]. It
is important to note that admission to CPR only rarely followed the “in-
cident” episode; it tended to be recommended only after several
episodes of instability and readmissions to acute care (on average after
3.26 ± 1.78 hospitalizations). Concerning the clinical characteristics of
the patients who underwent CPR, they were more frequently male, of a
more advanced age in women and had a greater burden of comorbidi-
ties and interventional procedures (p<0.0001). Prescribing of the rec-
ommended therapies and frequency of follow-up visits were more fre-
quent in patients who underwent CPR (p<0.0001). After adjustment for
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• patients coming from the Cardiac Intensive Care Unit due to a re-
cent acute event (acute coronary syndrome with transfer within the
first 5 days from the index event), and discharged with an early dis-
charge program;

• patients coming either early from the Surgical Intensive Care Unit
(within the first 5 days of the index event) or in the following phase
who present complications (chronic phase with high care need);

• patients affected by severe ventricular failure and/or heart failure re-
fractory to conventional therapy, requiring infusion support and con-
tinuous monitoring of hemodynamic parameters, making discharge
and home management impossible.
These Units, which perhaps would be more appropriately defined as

Units of Intensive and Sub-intensive Cardiac Rehabilitaton (UICR),
may represent an adequate response to the management of these cat-
egories of patients whenever there is a plausible possibility of func-
tional recovery and improvement of the quality of life. Hence, by UICR
we mean a particular organizational structure and assistance path
aimed at the functional recovery and clinical stabilization of critical
and highly complex patients by means of rehabilitative, interdiscipli-
nary cardiovascular medicine, including intensive interventions and
diagnostic activities. These units thus require technology for contin-
uous, also invasive, monitoring of vital functions; they must have a
multidisciplinary staff (nurse, physiotherapist, dietician, psychologist)
who, coordinated by a cardiologist, are able to develop a program of
medical stabilization, early physiotherapy and intensive nursing aimed
at close clinical monitoring, prevention of infections, early mobiliza-
tion, nutritional optimizaton, cognitive re-education and the recovery
of affective-relational aspects together with the caregiver, with the goal
of weaning from dependence, preventing deconditioning and the com-
plications related to immobility.

The UICR can take in patients both from acute intensive care set-
tings, as described above, and from ordinary rehabilitation hospital
units in the case of patients undergoing an episode of instability, who
can find appropriate care within the UICR, unless treatments are re-
quired that can be administered only in conventional Intensive Care
Units.

The need for the UICR is, therefore, not new - simply it has been
largely disregarded within the national territory.

Even though in the ISYDE study of 2013 [17], of the 3527 beds reg-
istered, 408 (about 11%) were described as “sub-intensive”, it should
be emphasized that this dynamic represents a spontaneous mode by
which the CR structures have tried to fill an unmet medical need. There
is in fact no tariff differentiation for the admission of the patients de-
scribed above compared to those who access “conventional” CR path-
ways, nor any threshold indicated for the length of stay of patients in
such sub-intensive beds. It would certainly be opportune to remedy this
delay given that the epidemiological and demographic evolution and
technological advances (allowing patients to successfully overcome in-
creasingly critical clinical phases) mean that cardiology will more and
more need to deal with cardiac patients presenting severe disabilities
in the post-acute phase of ever-growing complexity.

Outpatient, home and “digital” Cardiac Prevention
and Rehabilitation

Evidence on the benefits of structured secondary prevention pro-
grams, also confirmed by the recent guidelines, as well as the above-
mentioned epidemiological changes, make it increasingly necessary to
differentiate the clinical settings for CPR according to the needs of the
individual patient and for a more appropriate use of CR. Today, in fact,
an undifferentiated CR is no longer suitable for patients with different
pathologies, needs and objectives [40,41].

Outpatient Cardiac Prevention and Rehabilitation

The outpatient model, complementary to the inpatient model, can
contribute to:
• make CR services more widespread, overcoming the limits of a na-

tional reality characterized by strong imbalances in the territorial
distribution of dedicated presidia;

• favor continuity of care with rapid enrollment after discharge of pa-
tients with lower residual clinical risk;

• facilitate the recommendation of a CR program by acute-care cardi-
ologists in those patients who, after cardiac surgery, have a low
residual clinical risk.
The identification of the appropriate rehabilitation setting is today

defined by consensus documents that favor a rational and appropriate
use of the services offered. To this end, a description of both the con-
fines and the contents of outpatient CR is in order.

Care settings in CR are constantly evolving, focusing on the outpa-
tient regime for patients with a moderate risk profile, who are delivered
“packages” of services, whilst maintaining the inpatient setting for pa-
tients at high risk and/or with residual instability, greater complexity
and disability before or after the index event.

Outpatient CR has far more heterogeneous care models than inpa-
tient CR, both in relation to the type of patients it receives and to the
therapeutic goals. It includes “simpler” facilities predominantly of sec-
ondary prevention, also directly linked to acute cardiology, and facilities
also for complex patients which offer all the components of the CR. The
outpatient intervention sometimes follows an initial phase of hospital-
ization and is more focused on physical training, modification of car-
diovascular risk factors, optimization of therapy, health education and
counseling, thanks also to the availability of a different temporal ex-
tension of the intervention. Just as we find, in inpatient CR, some fa-
cilities, in some cases equipped with sub-intensive therapies, that can
manage situations of high complexity of clinical care and others more
suited for the treatment of patients with less complexity, the same dis-
tinction also exists for outpatient CR, which can have:
• outpatient facilities of low complexity (secondary prevention

clinics);
• outpatient structures able to provide complex CPR pathways (in

some Regions still classified within a day-hospital regime, in others
part of integrated outpatient pathways such as, for example, the
Lombardy outpatient regime of Complex Outpatient Macroactivity).
Outpatient CR can therefore be organized according to models of dif-
ferent intensity, but in order for them to be defined as “Cardiac Re-
habilitation” interventions, specific structural, organizational and
management requirements must be respected [40].
The facility must be equipped with a Rehabilitation Facility Plan that

defines ex-ante its characteristics, the types of services offered, the
work potential and professional figures involved, the admission proce-
dures and links with other structures, and its compliance with the re-
gional accreditation criteria (Table 3).

The personnel involved in routine clinical practice varies greatly, in
relation often to local or organizational needs. Nevertheless, it is rec-
ommended that facilities be able to access, also functionally, those pro-
fessionals (nurse, physiotherapist, occupational therapist, dietician,
psychologist and also pharmacist, social worker, various specialists)
(Table 4) that express the specificity and multidisciplinarity of CR. In
fact, outpatient CR must be able to deliver the set of actions that con-
stitute the “core” of CR, whose components, as indicated by the Scien-
tific Community [2], have been reported previously. But we recall them
here for the sake of reinforcement:
– Prognostic stratification and clinical stabilization,
– Counseling on physical activity,
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livered in low-complexity outpatient settings (secondary prevention
clinics).

Finally, there has been a progressive evolution of the organiza-
tional/administrative modalities of rehabilitative services: outpatient
CR interventions are today articulated as a set of individual single serv-
ices, or as service or day-service packages, with very variable architec-
ture depending on the characteristics of the patients who access them
and the different rehabilitation needs. In any case it is essential that
patients can access the outpatient CR programs from the acute hospital
or from an inpatient CR facility (in this case, as an extra-hospital con-
tinuation of the rehabilitation program) on the specialist cardiologist’s
prescription or, if referred from the local community, on the GP’s pre-
scription.

Home Cardiac Rehabilitation

CR, according to the latest guidelines, in its various clinical and or-
ganizational contexts, confirms its role as the standard of care through
its multidisciplinary programs and as the most effective model for the
implementation of secondary prevention. But one of its key problems is
the lack of participation in rehabilitative programs due to the low
number of structures in some regions, as previously mentioned, and to
the difficulty especially of younger patients to adhere to inpatient pro-

– Prescription of a personalized physical training program,
– Counseling on diet and nutrition,
– Body weight management,
– Management of dyslipidemia,
– Blood pressure control and management,
– Smoking cessation,
– Psychological and social intervention.

In general, outpatient CR programs are intended for more au-
tonomous and stable patients who do not have any logistic-social needs
warranting an inpatient program. The programs have a high intensity of
rehabilitation but at a lower care intensity. The clinical complexity, which
in the past was a non-coded selection criterion, does not represent as
such the discriminating element between inpatient and outpatient CR,
the modes of management of the disease, outcomes and complications
having undergone profound changes (e.g. post-acute infarction care).

Therefore, patients who result at intermediate risk on risk stratifi-
cation can be effectively followed by an outpatient treatment program,
provided it is structured and complete, even if such patients may some-
times show clinical complexity, comorbidities or a concentration of risk
factors demanding special attention. These patients must be followed
in outpatient facilities able to provide complex care pathways.

For low-risk, stable patients, on the other hand, outpatient CR is es-
sentially focused on preventive and educational aspects and can be de-
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Table 3. Contents of the Cardiac Rehabilitation plan for outpatients.

• Definition of the access groups with index event and assessment of complications of the acute phase and of comorbidities.
• Rehabilitation phase: post-acute, chronic stabilized
• Objectives to reduce clinical risk, manage comorbidities and disability.
• Assessment tools used.
• Structured educational programs for lifestyle change (smoking cessation, appropriate nutrition, physical activity, weight control, anxiety and depression). 
• Prescription of physical activity to reduce the disability due to heart disease, improve functional capacity and promote social and work reintegration.
• Estimated duration of the rehabilitation program consistent with the goals set for each patient, and differentiated according to clinical and functional 

condition, and specific needs.
• Evaluation and path of organizational and clinical appropriateness and outcome indicators used. 
• Periodic verification during the course of the program (interruption, transfer to acute ward, complications, etc.).
• Professional figures involved.

• Verification of mood condition
with patient/caregiver

• Verification of acquisition 
of adequate awareness 
of the disease 

• Verification of abstinence 
from smoking and alcohol and
motivational reinforcement 
for an adequate control of risk
factors

• Relaxation training 
and indications for a correct
management of stress

• Activation of continuity of care
with referral to Community
Services for further diagnosis
and/or care, including welfare
assistance for socio-economic
problems

• Instruction and verification 
on correct eating habits 

• Management and evaluation 
of goals agreed with food diary
and recall 

• Educational intervention 
and verification

• Training in self-monitoring 
of food intake

• Support and practical guidance
to the caregiver

• Aerobic training with
incremental load

• Exercises to increase 
strength and endurance

• Verification of patient’s
capacity to self-manage 
the physical exercises
performed at home

• Educational intervention 
to patient and its verification

• Prescription of the physical
activity to be carried out 
as a requirement for work
reintegration

Table 4. Main contents of multiprofessional interventions implemented in the outpatient setting.

• Educational intervention 
and verification of knowledge
about risk factors and lifestyle
changes to make 

• Instruction and verification 
of adequate capacity to
manage pharmacological
therapy (use of therapy cards,
dispenser, pillbox with timer)

• Instruction and verification 
on self-monitoring and 
self-care skills

• Learning and verification 
of environmental strategies
with respect to residual
cognitive resources

• Educational intervention 
to patient and caregiver 
and its verification

Physiotherapists Dieticians PsychologistsNurses 
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grams. Another fundamental point is the long-term continuation of the
rehabilitation program at the time of discharge from the inpatient or
outpatient setting: it is important that the patient enter into a virtuous
circle, with the possibility of continuing the physical exercise and
lifestyle changes implemented in a supervised context, so as not to lose
the benefits achieved during the inpatient and outpatient rehabilita-
tion phase, or even to obtain a further improvement.

Home rehabilitation can thus become not only an alternative for the
less compromised and lower risk patients, but the natural long-term
continuation of the rehabilitation process for effective secondary pre-
vention. A systematic review of home and hospital rehabilitation trials
did not reveal differences between the two settings in terms of outcome
and adherence to therapy [42]. The advent of new information tech-
nologies and the widespread use of smartphones and of the numerous
and diversified communication and videoconferencing systems, even
through social network platforms, can allow an effective, efficient and
quality remote clinical support inasmuch as it is managed by the same
rehabilitation facilities. Home rehabilitation, thus configured (telere-
habilitation) also allows the monitoring of many vital parameters,
which, together with the transmission of ECG, can be of great support
for the execution of an effective rehabilitation path and/or for struc-
tured secondary prevention programs [43]. Another important aspect,
present in all the reports in the literature, is the improvement of the pa-
tient’s quality of life and the patient’s satisfaction about being followed
at home. In fact, for an elderly person, sometimes not autonomous,
moving from their home to reach the reference hospital may constitute
a significant problem, and the use of telemedicine systems can be a
promising option for rehabilitation activities carried out over a long pe-
riod of time.

“Digital” Cardiac Prevention and Rehabilitation: Digital tools

The aging of the population, together with the growing impact of
chronic conditions and multimorbidity underlie the steady increase in
the demand for healthcare services. To succeed in this enterprise,
health systems must pursue innovative solutions through new tech-
nologies and changes at the organizational level. We can identify some
basic points:
– the configuration of new care models;
– the use of Health Technology Assessment to obtain a better quality

and sustainability of health services;
– the involvement of multidisciplinary healthcare teams with new or

redefined roles for the members;
– active cooperation between health professionals and patients;
– the use of digital solutions to guarantee efficient and cost-effective

assistance;
– the use of health-related personal data and of digital clinical records.

Further supporting the digital services infrastructure for e-Health
will also serve to promote the use of data for public health and for re-
search, and allow us to move closer to the concept of personalized med-
icine. In particular, by using digital solutions, such as wearable devices
and mobile health applications (m-Health), citizens can actively partic-
ipate in health promotion and self-manage some aspects of their
chronic disease. The development of digital tools capable of strength-
ening citizen empowerment and enhancing the centrality of people in
the care process therefore appears to be mandatory. The use of
common standards will improve the understanding of health and dis-
ease, allowing, moreover, to prevent diseases more effectively, speed up
diagnosis, develop better prevention and treatment measures and mon-
itor their effectiveness and possible undesirable effects.

CPR fits very well into the path of development and use of e-Health
and m-Health. Just think how the growing multiplicity of “wearable”

sensors of biological signals in normal life and their remote monitoring
can be of great help in the management of the so-called Phase 3 of CPR.
This phase corresponds to the long-term outpatient management of
cardiac patients, its goal being to provide secondary prevention serv-
ices to the individual and the community. Moreover, it is precisely in
the long term that the problem of adherence to the correct prescriptions
(both pharmacological and those regarding lifestyle) manifests itself
fully, and where there is a need for new paths and methodologies to
strengthen the patient’s empowerment.

Minimum operational criteria to define a structured
intervention of secondary cardiovascular prevention
(secondary prevention service)

The clinical, organizational and structural requirements for inpa-
tient CR structures have been extensively described in previous con-
sensus documents [40]. This section proposes an update of the min-
imum requirements, i.e. the technological and human resources neces-
sary for the correct implementation of secondary cardiovascular pre-
vention programs [2,40].

Secondary cardiovascular prevention, a subspecialty of clinical car-
diology that deals with cardiac patients in the post-acute phase, is es-
sential and strongly recommended in those highly prevalent diseases,
in particular ischemic heart disease, heart failure and atrial fibrilla-
tion, that also have the highest incidence of events and relapses and
the greatest risk of low adherence to treatment due to the complexity
of the pharmacological strategies they require [27].

In addition to these, degenerative heart valve disease and atrial fib-
rillation are predictors of destabilization of the clinical picture, of new
hospitalizations and of increased cardio-embolic risk, especially atrial
fibrillation with regard to this last aspect. Special attention must also
be paid to subjects with recurrent events and/or with generalized ath-
erosclerosis.

First of all, it is essential that patients at high risk of recurrence after
an acute event are correctly identified. Outpatient facilities must op-
erate harmoniously at least with one acute-care cardiology ward in
order to guarantee diagnostic and care continuity and functional
linkage with other specialties and services. It is necessary to guarantee
a dynamic but structured link with the local territory (with slots open
to general medicine and/or other specialties) for the assessment/treat-
ment of patients in secondary prevention/rehabilitation pathways. The
ideal system is of a circular, open and dynamic type, which responds to
the stages of acute phase, chronic phase, stabilization/destabilization
and to the complexity of the clinical and pharmacological management.
In this movement, the patients are welcomed after an acute event and
returned with precise indications to the GP in the phase of stabiliza-
tion, to then return for programmed periodic controls or in the case of
clinical destabilization. The indicated care pathways must adhere to
the guideline indications and must be explained in the clinical report
sent to the GP.

Table 5 summarizes the minimum technological and staff require-
ments in relation to the components of each intervention and activities
to be performed.

The first evaluation is the patient history and clinical assessment
(Table 5). Patients with recent acute coronary syndrome should be
stratified using the risk scores best adapted to the clinical situation
starting from the index event (Killip class; TIMI risk score, GRACE at 12
months). It is necessary to know the course of this in detail in order to
determine if the patient is at high clinical risk. The secondary preven-
tion intervention should be aimed at: reducing the risk of recurrence of
ischemic events, preventing post-infarct myocardial remodeling and
the evolution towards heart failure or its relapses; preventing sudden
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To be continued on next page

Table 5. Main work components required to implement a structured intervention of Secondary Cardiovascular Prevention in Cardiac Rehabilitation.

Anamnestic and clinical
evaluation of the patient
(stratification of residual risk)

Instrumental evaluation 
(CV risk stratification)

Laboratory assessment 

Clinical history: previous CV events, CV risk factors,
comorbidities, familial predisposition for early CVD,
level of physical activity and degree of sedentariness,
education and social situation
Physical examination: weight, height, BMI, BSA, waist
circumference, complete cardiological examination,
measurement of HR and BP
Current symptoms: NYHA class and/or CCS
Evaluation of the index event (AHF/AMI), HF, 
arrhythmic events/AF
– High Killip class at admission
– 40% EF
– Patients with EF in the intermediate range associated

with a remodeling predictor (one of: mitral
insufficiency >1, restrictive diastolic filling, high
asynergy score and non-dilated ventricle)

– Important variation of BNP/use of loop diuretics
– DM
– Peripheral arterial disease
– History of angina or previous AMI
– Multivessel coronary disease/incomplete 

or non-revascularized revascularization
– Type, site and number of implanted coronary stents
Evaluation of risk indices and/or risk scores when
applicable (clinical and atherothrombotic residual risk,
GRACE score at 12 months, DAPT score or DAPT precise
score (AHF), REACH, CHA2DS2-VASc score (AF), 
HAS-BLED Dutch lipid score (detection of familial forms
of dyslipidemia), arrhythmic risk, indication to device
implants (CRT/ICD)
Aims:
– Stratification of residual risk
– Formulation of personalized secondary prevention

programs for the patient. 

ECG: HR, rhythm, QRS, conduction disorders, ventricular
repolarization
Echo-color Doppler M-mode 2D: evaluation of LV geometry
and function, LV mass; diastolic function: transmitral flow,
right superior pulmonary vein, septal and lateral mitral
TDI, valvulopathies (quantification of morphology 
and function, calcifications, extent of valvular defect),
aortic vessel, left atrium (linear dimensions and volume
adjusted for BSA) right ventricle and pulmonary pressure.
Presence of pleuro-pericardial effusion. Echo-Doppler
TSA, aorta and peripheral vessels (when indicated)
ECG Holter/stress ECG (when indicated)
Exercise stress echo (when indicated) Angio-CT/MRI
and/or nuclear medicine (when indicated)

Laboratory tests: blood count, renal function, electrolyte
panel; blood glucose (HbA1c, if abnormal or diabetic),
total cholesterol, HDL, triglycerides, LDL cholesterol,
non-HDL cholesterol (if triglycerides >300 mg/dl),
iron test (if Hb <9 g/dl)

Hepatic battery, myoglobin, CPK, thyroid profile

Suitable environments for the
clinical examination, physical
examination and interviews
PC and internet connection
Database with data storage
system (preferably online
network connection with  
CR centers)
Possibility to review
instrumental imaging
examinations
Complete reports of the index
event [coronarography and
coronary interventional
procedures viewable (CD)] 
with possibility to save 
and store exam 

12-lead electrocardiograph 
ECG Holter Color Doppler 2D
echocardiograph, TDI with 
the possibility of recording 
and digital storage for review
and intra-patient comparison.
Functional linkage with
angiology/vascular
surgery/radiology and/or nuclear
medicine for level II
examinations

Link available with laboratory
analysis 

Clinical cardiologist 
with expertise in prevention
and rehabilitation
Physiotherapist
Physical therapist/psychologist
Nurse with training in
counseling and CV prevention

Clinical cardiologist  
with expertise in prevention 
and rehabilitation
Expertise in echocardiography
and CV imaging 
Nurse 
Functional link with
radiologist/nuclear
physician/angiologist

Nurse

Component 
of intervention

Minimum work technology
required

Personnel 
required

Clinical instrumental assessment for the stratification of clinical risk

Activity/measurement/intervention 
to be performed

Stratification of the associated CV risk (lipid targets, BP) and adherence to evidence-based therapies
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Lifestyle modification

To be continued on next page

Table 5. Continued from previous page.

Lipid profile 
(stratification of CV risk)

BP
(stratification of CV risk)

DM
(stratification of CV risk)

Smoking cessation

Evaluation: lipidological objective examination (corneal
arch, xanthomas, xanthomas), lipid profile, possible
integration with apo-B, apo-A, Lp (a), homocysteinemia,
MTHFR, Dutch Lipid Score (assessment of familial forms
in secondary prevention and possible family screening)
Management of statin intolerance
Aims: 
– Diet modification, physical activity and prescription

of drug therapy
– High intensity/high dose statin prescription;

association of high-intensity statin with ezetimib;
recognition of patients eligible for prescription 
of anti-PCSK9 according to indications.

– LDL cholesterol <55 mg/dl in subjects at very high
risk, <70 mg/dl in subjects at very high risk or 
a reduction ≥50% if the target cannot be reached. 
In this case, evaluate the possible addition 
of anti-PCSK9

– LDL cholesterol <100 mg/dl in high-risk subjects
– LDL cholesterol <115 mg/dl for subjects 

at moderate or low risk
– Total cholesterol ≤190 mg/dl
– Triglycerides <150 mg/dl
– Non-HDL cholesterol <100 mg/dl

Assessment: resting BP, self-monitoring and/or ABPM 
to evaluate masked hypertension or white coat effect.
BP during exercise when stress hypertension 
is suspected. Check for subclinical organ damage 
at cardiac and vascular level 
Aims: 
– BP 120-129/70-79 mmHg in patients with

DM/HMOD/IHD/stroke/very high risk 
– BP 130/139/70-79 mmHg for age >65 years/chronic

renal failure 

Assessment: fasting glucose control; HbA1c; load curve
(if indicated), BP at rest, self-measured and/or ABPM
to evaluate masked hypertension or white coat effect.
Investigate for subclinical organ damage at cardiac 
and vascular level 
Aims: 
– Glycemic control (HbA1c <7.0% (<53 mmol/mol) 
– Lipid profile: LDL cholesterol <55 mg/dl in subjects

with DM at very high risk, <70 mg/dl in subjects 
at very high risk or a ≥50% reduction if the target
cannot be reached. In this case, evaluate 
the possible addition of anti-PCSK9 

– LDL cholesterol <100 mg/dl in all other subjects
with DM 

– BP 120-129/70-79 mmHg 

All smokers should be encouraged in a professional
manner to stop smoking permanently by avoiding 
all forms of tobacco and smoking methods 
(electronic cigarettes)
Follow-up, referral to special programs and/or
pharmacotherapy (including nicotine replacement
therapy) is recommended
Ask the patient about their smoking status and the use
of other tobacco products, specify quantities
(cigarettes/day) and duration of smoking (number 
of years), use structured approaches, e.g. 5As: 
Ask, Advise, Assess, Assist, Arrange
Intervention: offer nicotine replacement therapy
(bupropion, varenicline) if not contraindicated
Aim: long-term smoking cessation

Possibility of
prescribing/performing blood
chemistry tests
Connection also in network with
lipidological reference center 
to refer selected cases and/or
for genetic diagnosis

Sigmomanometer Different
bracelets according to body size
Device for ABPM or functional
link with Cardiology service
equipped with this device 

ABPM availability for monitoring
blood pressure profile

PC and internet connection
Database with data storage
system for follow-up
management (preferably
connection online with other
centers in CR network)
Contact with an anti-smoking
center and/or possibility of links
with specialists in the sector
(behavioral and group
counseling or individual
counseling)

Clinical cardiologist 
with expertise in prevention
and rehabilitation
Expertise in the etiological
evaluation of dyslipidemia and
pharmacological management
(SAMS, statin intolerance, 
drug interactions)
Nurses with training  
in counseling 
and CV prevention  
(co-management  
of adherence)

Clinical cardiologist specialized
in prevention and rehabilitation 
Nurse with training in
counseling and CV prevention 

Clinical cardiologist specialized
in prevention and rehabilitation
Nurse with training in
counseling and CV prevention
(co-management of adherence)

Component 
of intervention

Activity/measurement/intervention 
to be performed

Minimum work technology
required

Personnel 
required
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Table 5. Continued from previous page.

Diet/weight management

Adherence to therapy

Nutritional assessment: dietary and clinical history,
anthropometry, biochemical and instrumental data,
physical examination for nutritional status,
evaluation of nutritional awareness and eating habits
Characteristics of healthy eating
• Saturated fatty acids: less than 10% of the total

energy supply, substituting them with
polyunsaturated fatty acids

• Trans-unsaturated fatty acids: as little as possible,
preferably not from processed foods and
accounting for less than 1% of total energy input
from natural sources.

• Less than 5 g of salt per day
• 40-45 g of fiber per day, preferably from integral

products
• >200 g of fruit per day (2-3 servings)
• >200 g of vegetables per day (2-3 servings)
• Fish 1-2 times a week, one of which consisting 

of fatty fish
• 30 g unsalted nuts a day
• Consumption of alcoholic beverages: to be limited

to 2 glasses per day (20 g/day of alcohol) for men
and 1 glass a day (10 g/day of alcohol) for women

• Consumption of sugary and alcoholic drinks
should be absolutely discouraged

Both overweight and obesity are associated with an
increased risk of CV-related and all-cause mortality.
All-cause mortality is lower in the presence of a BMI
20-25 kg/m2 (in subjects aged <60 years); greater
reductions in body weight do not have a protective
effect against CVDs.
• The ideal body weight in the elderly is higher than

that of a young or middle-aged person. If the waist
circumference is ≥80 cm in women and ≥94 cm 
in men, suggest changes in lifestyle and consider
strategies for treatment of the metabolic
syndrome

Aims:
– For overweight or obese individuals, 

it is recommended to achieve an ideal body weight 
(or weight reduction) in order to reduce blood
pressure, dyslipidemia and the risk of developing
type 2 DM. 

Adherence: to drugs and self-monitoring 
(weight, BP, symptoms), family support to support
treatment adherence
Education: clear and comprehensible information 
on the aims of the CR and secondary prevention
program (correction of risk factors, significance 
and importance of adherence to evidence-based
therapies in terms of prognostic effects on the
ischemic and atherosclerotic residual risk)
Teach-back: education on self-monitoring 
(of weight, BP, warning signs and symptoms 
of clinical instability) and on self-management 
of heart failure therapy 

Balance, centimeter for waist
circumference measurement
Availability of nutritional and
dietary advice

PC and internet connection
Database with data storage
system for follow-up
(preferably with online
connection with the CR
network)

Nurse with training 
in counseling and prevention 
of CV (co-management  
of adherence)
Availability of consultation 
with a nutritionist for referral 
of patients to the dietician

Clinical cardiologist specialized
in prevention and rehabilitation
Nurses with training in
counseling and CV prevention
(co-management of adherence)

Component 
of intervention

Activity/measurement/intervention 
to be performed

Minimum work technology
required

Personnel 
required

2D, 2-dimensional; ABPM, ambulatory blood pressure monitoring; apo; apolipoprotein; BMI, body mass index; BNP, brain natriuretic peptide; BSA, body surface area; CCS, Canadian Cardiovascular Society; IHD,
ischemic heart disease; CPK, creatinphosphokinase; CR, cardiac rehabilitation; CRT, cardiac resynchronization therapy; CV, cardiovascular; DM, diabetes mellitus; ECG, electrocardiogram; AF, atrial fibrillation; HR,
heart rate; EF, ejection fraction; Hb, hemoglobin; HbA1c, glycated hemoglobin; HMOD, hypertension-mediated organ damage; ICD, impiantable cardioverter-defibrillator; AMI, acute myocardial infarct; Lp(a),
lipoprotein (a); CVD, cardiovascular disease; MTHFR, methylenetetrahydrofolate reductase; NYHA, New York Heart Association; BP, blood pressure; PCSK9, proprotein convertase subtilisin/kexin type 9; MRI, magnetic
resonance imaging; SAMS, statin-associated muscle symptoms; HF, heart failure; ACS, acute coronary syndrome; CT, computed tomography; TDI, tissue Doppler imaging; SAT, supra aortic trunk.
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death from complex arrhythmias by evaluating the progression of left
ventricle remodeling/dysfunction; verifying if there is an indication for
a device implant (formulation over time of the indication for resyn-
chronization therapy or defibrillator implant); preventing risk of stroke
through early recognition of potentially thromboembolic atrial arrhyth-
mias. It is necessary that the clinic be coordinated by a clinical cardiol-
ogist with expertise in prevention and rehabilitation, constantly up-
dated on the management strategies for cardiovascular risk factors and
residual clinical risk, and on the management of medications and drug
interactions. The minimum operational criteria for a complete assess-
ment of secondary cardiovascular prevention, generally performed in
an outpatient setting, require as part of the technological equipment at
least one PC with a data storage system (database dedicated to sec-
ondary prevention). There must be available at least a basic system for
reviewing instrumental examinations and managing diagnostic im-
aging (coronary angiography and intervention procedures of the index
or subsequent event, computerized tomography or magnetic reso-
nance), better if able to manage also the echocardiograms for intra-pa-
tient comparison. Dedicated personnel is required, or at least trained
personnel, and basic counseling and systematic collection of data
should be performed in the most standardized way possible.

The technological requirements are reported in Table 5. Instru-
mental diagnostics is necessary, together with the clinical documenta-
tion of the index event, for the re-assessment of the risk. For example,
when identifying the patient at high atherothrombotic risk, it is neces-
sary to verify the extent of coronary atherosclerosis (review of the coro-
nary angiography), the type of revascularization intervention (number,
complexity, type of stent). Patients at risk for the presence of vascu-
lopathy in other vascular districts in addition to the coronary one must
be identified, planning over time the diagnostic workup, e.g. on the
carotid, peripheral and aortic vessels.

Parallel to the clinical assessment with diagnostic imaging, cardio-
vascular risk stratification involves an assessment of the associated
cardiovascular risk, i.e. those parameters that represent risk exposure
(lipid structure, blood pressure, diabetes) (Table 5). Presence of a
family history of dyslipidemias should be assessed as well as the
achievement of the intervention targets. In this case, the basic techno-
logical equipment must also include the availability of devices (at least
one) for 24-h monitoring of blood pressure (also in functional link with
the cardiology department) for the evaluation of blood pressure control,
the diagnosis of white coat or masked hypertension, especially useful
in patients with diabetes mellitus who often show prognostically ad-
verse phenomena of the pressure phenotypes (e.g. morning rising, re-
verse dipper or extreme dipper). The clinical cardiologist with ex-
pertise in prevention and rehabilitation must be familiar with the use
of the main hypoglycemic drugs, at least in terms of their possible in-
teractions or side effects with cardioactive drugs, in order to be able to
co-manage the patient with the diabetologist. The secondary preven-
tion clinic must have a close and collaborative contact with the dia-
betologist, or be able to offer this service to patients who have not been
previously referred for such controls. In any case, patients with sus-
pected pre-diabetes or metabolic syndrome should be encouraged
and/or helped to undergo a first diabetic check-up to be able to estab-
lish the diet and/or therapy as soon as possible (Table 5). The sec-
ondary prevention clinic must be in close contact and collaboration, be-
sides with diabetology, also with other specialties (pneumology,
nephrology) that represent prevalent comorbidities in cardiac patients,
or be able to offer it, facilitating access to patients who have not previ-
ously undergone these controls (Table 5). At the same time as pre-
scribing pharmacological therapies aimed at reaching the targets, the
secondary cardiovascular prevention clinic is the place where lifestyle
changes are promoted through the combined action of the cardiologist

and nurse, who provide at least (minimum criterion) a basic coun-
seling with particular regard to physical activity, avoiding to generate
resistance and referring patients from time to time to multispecialistic
interventions if deemed more suitable or if not practicable in situ
(Table 5). Besides controlling the achievement of the targets recom-
mended by the international guidelines, with particular attention to
heart rate, blood pressure, LDL cholesterol, glycated hemoglobin (in di-
abetic patients), smoking cessation, body weight and physical activity,
it is of great importance to systematically evaluate the adherence to
prescribed therapies and the maintenance of the therapeutic alliance
between the physician and the patient (Table 5).

In particular, at each check-up the following must be evaluated:
• therapeutic appropriateness and prescription of prolonged dual an-

tiplatelet therapy over 12 months in patients at high thrombotic-is-
chemic risk;

• therapeutic appropriateness and prescription of short-term dual an-
tiplatelet therapy (from 1 to 3/6 months) in patients with a combi-
nation of double anti-aggregation and anticoagulation in relation to
the balance between thrombotic and hemorrhagic risk (comorbidity)
and/or the need to undergo non-cardiac surgery;

• therapeutic appropriateness and prescription of new anticoagulants
and management of anticoagulant therapy in complex patients, pa-
tients with comorbidities, or frail patients;

• management of statin/ezetimib therapeutic adherence according to
guidelines;

• prescription therapy of PCSK9 inhibitors;
• therapeutic suitability of prescription of sacubitril/valsartan;
• persistence of therapy in all the categories described above.

Cardiac Prevention and Rehabilitation 
and treatment adherence

Adherence to medical treatment is the key to success in almost all
chronic conditions, especially in cardiovascular diseases where it plays
a decisive role; the first references to the adherence problem date back
to the ‘60s [44], but the problem is more current than ever and at the
center of a lively scientific debate.

Adherence is defined by the WHO as the behavior of a subject/patient
regarding drug intake, observance of a diet, or of a particular lifestyle
that corresponds to the recommendations agreed with a health profes-
sional [45]. The need to clearly define adherence arises from the fact
that all too often it is used as a synonym of compliance which, instead,
indicates a passive process of the patient compared to the prescriber,
placing the two figures on asymmetrical and distant planes, a situation
absolutely to avoid [46]. Vrijens et al. [47] have expanded the concept
of adherence to pharmacological therapy by characterizing it as a con-
tinuous process consisting of three phases: initiation, implementation
and interruption. The initiation of treatment is the administration of
the first dose of drug, followed by the implementation, that is the con-
tinuous intake of the prescribed dosage, and it ends with the interrup-
tion, which decrees the end of therapy. In these terms, lack of adher-
ence can occur at all levels, as a delay or lack of initiation of therapy, as
a suboptimal implementation of the dosing regimen, and finally as a
premature termination of treatment.

The factors underlying the lack of adherence are many and they can
be divided into those related to the patient, the prescriber, the health
system and finally the environment [48]. First, those referable to the
patient are: age, to which a greater incidence of comorbidity is often
correlated [49], social status, negative attitudes about drugs and their
adverse effects, and cultural and psychological/cognitive limitations.
Lack of knowledge and awareness about the disease can lead to a pas-
sive attitude that gets worse if the patient becomes frustrated in not
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by the CR programs, not by chance defined as the union of all the in-
terventions required to guarantee physical and psychological improve-
ment and social treatment of patients with chronic disease or following
an acute cardiovascular event. CR, through specific core component in-
terventions [2], is able to significantly reduce the smoking habit, im-
prove dietary habits, increase the habit of regular physical activity, pro-
mote the titration of the recommended drugs up to the effective doses
in randomized trials, or in any case up to the maximum tolerated dose
and, finally, increase the adherence, as assessed by the Morisky scale
(Morisky Medication Adherence Scale, MMAS); all these benefits are
maintained over time, as demonstrated by the ICAROS study conducted
in various Italian centers of CR [9]. The results reported in the ICAROS
study translate into a concrete improvement of patients’ lives, espe-
cially in terms of outcomes. In an important meta-analysis, Anderson 
et al. [13] evaluated 14,486 patients in 63 studies, with a median
follow-up of 12 months, demonstrating that CR programs can reduce
cardiovascular mortality and hospitalizations, improving the quality of
life of patients. A recent study was conducted in a cohort of patients
who performed an outpatient CR program following cardiac ischemic
events (myocardial infarction with and without ST-segment elevation),
percutaneous or surgical revascularization (also associated with
valvular surgery) with a 5-year follow-up [11]. The results that
emerged are in line with the conclusions of the previously mentioned
meta-analysis, demonstrating that the positive effect of CR, in terms of
a reduction in hospitalizations and combined hospitalization and car-
diovascular death, is significant and is maintained over time.

Based on the numerous and solid evidence, the ESC guidelines on
cardiovascular prevention, give participation in CR programs a class I
recommendation with a high level of evidence, for patients hospitalized
for acute coronary events and/or undergoing coronary revasculariza-
tion and for those suffering from heart failure [1]. CR must be under-
stood as an opportunity to support and educate patients, which must be
implemented in its different forms - inpatient, outpatient or through
telemedicine.

For a true benefit to be obtained, it is of paramount importance that
the patient be motivated to take charge of their condition so as to in-
dependently pursue a virtuous lifestyle path also after discharge. Ex-
cessive reliance on rehabilitation staff, by the patient, also after the CR
program, can be detrimental if the patient has not reached an active
and convinced attitude [60] at the end of the rehabilitation process. On
the other hand, in order to pursue the good of the patient, offering
them a considerable opportunity in their clinical path, it is essential to
overcome the skepticism about the benefits of CPR, both on the part of
the clinicians involved in the acute phase of the cardiovascular event,
and by the patients themselves, who are often not motivated to under-
take the proposed rehabilitation programs in a serious and constant
manner.

Specific aspects of Cardiac Prevention 
and Rehabilitation for the Elderly and Very Elderly

The rehabilitation of patients with coronary heart disease, following
a structural intervention, post-cardiac surgery, or with heart failure,
will increasingly involve elderly patients (age >75 years) and be char-
acterized by more complicated organ disease, greater comorbidity, the
possible co-presence of functional and cognitive deficits, and emotional
disturbances or social isolation. While some of these conditions repre-
sent a specific indication for rehabilitation, on the other hand, doubts
about the usefulness and feasibility of offering rehabilitation programs
to elderly patients that were originally designed for young and adult
subjects in poorly compromised functional conditions has led to a lim-
ited prescription of CR for the older age classes up until recently.

perceiving outcomes and benefits from treatment, which is why lipid-
lowering therapy generally has less adherence than antihypertensive
therapy (46.9% vs 57.7%) [50]. As for the prescriber, this concerns not
only the cardiologist but also the GP, as they both play a fundamental
role in patient education, in their availability to discuss with the patient
and in the choice of the most suitable therapeutic options for the indi-
vidual patient - in a word communication [51]. An emblematic example
of the importance of drug delivery methods is the meta-analysis con-
ducted by Caldeira et al. [52], which showed that a single daily dose is
associated with a 56% (RR 0.44; 95% CI 0.35-0.54) reduction in the risk
of non-adherence (i.e. greater adherence) compared to multiple admin-
istration during the day [52]. Another phenomenon attributable to the
prescriber is the so-called prescriptive cascade, i.e. situations in which
the side effects of a therapy are erroneously interpreted as symptoms of
a further pathological process, followed by further prescription. There-
fore, the prescriber must always have a careful and critical attitude in
regard to polytherapies in order to simplify and optimize them with the
new opportunities offered by the current pharmacological/pharmaceu-
tical scenario [53].

The Italian healthcare system impacts to a lesser extent on non- or
reduced treatment adherence compared to the US, as it has a system of
reimbursement and/or sharing of the pharmaceutical costs, particularly
significant for patients with chronic diseases. The same approach ex-
ists with regard to access to health facilities for planned follow-up or in
the event of an emergency. The result is a lower economic burden in
Italy than in the U.S. of long-term pharmacological treatments, and this
could favor adherence. Finally, among the environmental and social de-
terminants of adherence there can be many variables such as accessi-
bility to the drug or its prescription, the individual’s social condition,
the influence of the mass media and, recently, the introduction of
generic drugs that often change the packages, so confusing the patient.

The size of the problem is well described by a meta-analysis performed
on 20 studies involving over 370,000 patients, which observed that ad-
herence to drug therapy for cardiovascular drugs is only 57% (95% CI 50-
64) after a median 24 months from the prescription, although there is
greater adherence in secondary prevention (66%; 95% CI 56-75) than in
primary prevention (50%; 95% CI 45-56) [54]. It has been calculated that
the poor adherence to therapy translates into about 200,000 deaths a year
in Europe with an estimated cost of about 125 billion euros/year in Eu-
rope and 300 billion dollars/year in the U.S. [55,56]. Numerous published
studies have documented the effects of adherence on the outcomes ob-
tained in patients suffering from cardiovascular diseases. In a recent co-
hort study of 4015 patients with previous myocardial infarction stratified,
according to adherence to angiotensin-converting enzyme inhibitors and
statins, as fully adherent, partially adherent and non-adherent to therapy
(respectively, if regular assumptions were ≥80%, 40-79%, or <40%), a
lower incidence of major cardiovascular events was observed among
those with complete adherence to therapy compared to partially adherent
[18.9% vs 24.7%; hazard ratio (HR) 0.81; IC 95% 0.69-0.94]; the differ-
ence was even more significant for non-adherent patients (18.9% vs.
26.3%, HR 0.72, 95% CI 0.62-0.85) [57]. What has been said so far is valid
in any area of cardiovascular disease, especially in chronic heart failure,
in which adherence to therapeutic indications, whether pharmacological
or related to the daily lifestyle, significantly reduces the readmissions for
heart failure [58,59].

Although, as we have seen, the poor adherence to drug therapy has
a significant impact on the prognosis of patients, we must not forget
that this represents only one aspect. A change in lifestyle must be as-
sociated, with particular attention to a correct diet, regular physical ac-
tivity and smoking cessation.

A substantial contribution to achieving and maintaining adherence,
understood in the broadest and fullest sense of the term, can be offered
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The term “elderly” refers to a very heterogeneous population: from
subjects that are functionally intact to patients with cardiovascular risk
factors/chronic organ diseases or severe and multiple comorbidities but
without dysautonomia, up to the “complex” elderly. The “complex” eld-
erly patient is one who presents one or more of the following condi-
tions: disabilities pre-existing or secondary to the index event, changes
in cognitive abilities, affective disorders, nutritional deficits and disad-
vantaged social/family/economic conditions. It follows that the design
and implementation of the CR intervention must be extremely differ-
entiated, taking into account the specific needs of the particular indi-
vidual and focusing on the most significant interventions for each sub-
ject [61] (Table 6).

CR consists of an integrated multidisciplinary program, combining
the skills of a multi-interdisciplinary team, with several key areas of in-
tervention (Table 7), aimed at recovering and maintaining functional
capacity and emotional wellbeing, limiting the progression of cardio-
vascular disease and preventing disability, non self-sufficiency and cog-
nitive decline [62].

Modes of multidimensional evaluation

The multidimensional evaluation is a fundamental process that in-
cludes clinical, functional, emotional, cognitive and social domains, in
order to select the most appropriate rehabilitation program for the eld-
erly patient, with reasonable and clinically valid goals to pursue. The
aim is to minimize the likelihood of complications and to promote ad-
herence to the program, in order to obtain the greatest possible re-

covery of autonomy in the activities of daily life. Many tools for basic
assessment have been considered as tools of the specialist (geriatrist
or psychologist), whereas instead they must become part of the skills of
properly trained professionals. The field of CR, through its Scientific
Society, has promoted the above process through specific courses
aimed at its members, in order to disseminate skills and work capabil-
ities in the national healthcare structures. The main characteristics of
multidimensional evaluation in the elderly cardiac patient are listed in
Table 8, while the modalities for performing the assessments are pre-
sented in Table 9.

Identification of the rehabilitation goals

Functional status and quality of life. The maintenance of a good state
of health is related to the integrity of the functional status: this rela-
tionship summarizes the set of physical and cognitive abilities that
allow one to perform the normal activities of daily life and to maintain
a sufficient social network. It thus expresses a central dimension both
as an indicator of health and as a goal of care [63].

The decline of muscle mass and strength in elderly subjects, better
defined as sarcopenia, is a risk factor associated with frailty: comor-
bidity, inflammation, depressive symptoms, disturbance of balance are
among the many factors that intertwine in a complex way with cardio-
vascular health and old age in determining functional decline [64].
The loss of strength that accompanies the reduction of muscle mass
causes need to make a greater effort in performing the usual activities,
while multimorbidity and hospitalizations produce further functional
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Table 6. Main domains of the treatment program for the elderly.

• Respect the subject’s preferences
• Weigh up the evidence on the most important goals
• Estimate the clinical and functional prognosis
• Evaluate the clinical efficacy of the planned interventions
• Examine possible interactions of the therapies
• Reduce the risks of side effects
• Communicate
• Discuss the therapeutic options with the patient

Table 7. Principles of planning rehabilitation for the elderly.

• Identify the general and specific goals
• Carry out the evaluation with appropriate tools
• Select and implement appropriate programs
• Customize for each condition
• Design significant and sustainable interventions
• Involve the patient and respect their preferences and expectations

Table 8. Multidimensional assessment and goals in the field of rehabilitation.

• General clinical conditions, comorbidities (to identify and also correct with drug therapy)
• Disability, with validated tests
• Frailty, with validated tests
• Emotional and cognitive state, with specific tests (to detect and eventually treat anxiety, depression and cognitive decline)
• Aerobic capacity, motor function, balance (to define the goals of intervention at the functional level)
• Nutritional status and eating habits (protein-calorie malnutrition, including secondary to solitude, isolation, economic conditions, social deprivation,

or to edentulism and hyporexia)
• Cardiovascular risk with impact on the cardiovascular prognosis significant for the elderly subject (implementation of a counseling program for: 

correction of risk factors, dietary-behavioral management, maintenance of physical activity at home)
• Social and family support (for the best adherence to rehabilitation programs and education for self-management of drug therapy)
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greater the level of frailty or sarcopenia, the greater the potential ben-
efit of improving physical performance on both the quality of life and
prognosis.

Interventions for adherence to therapy. This subject has already
been discussed in the previous section. On discharge from the acute
departments, it is often left up to the patient to interpret what is meant
in the pharmacological prescriptions reported in the discharge letter.
The therapeutic scheme may not be understood and it sometimes may
be arbitrarily combined with therapies previously taken in the past.
This aspect, frequently ignored, is instead fundamental, especially for
the elderly who were already taking prescription medicine before ad-
mission: at home there are frequent overlaps between usual care and
the new prescription, with the risk of ineffectiveness, side effects or
even serious complications.

CR, thanks to the interaction with the patient, staff skills and the op-
portunity for receiving adequate feedback, plays a fundamental role in
guaranteeing the best therapy and promoting adherence: actions in-
clude a review of the pharmacological therapies, the selection of med-
icines that “must not be avoided”, and identification of potential inter-
actions or adverse reactions. The practical strategies are based on re-
ducing the number of assumptions in favor of medicinal products in
combination, using dispensers with daily preparation of therapy, a de-
tailed illustration of the new therapy compared to the previous one, the

decline that increases the risks of disability and dependence, amplified
by the possible co-presence of depressive symptoms.

Numerous studies on CR utilize, among the indicators of improved
quality of life, some variables that measure the perceived disease
severity and its impact on quality of life.

It has been shown that in the elderly who participate in rehabilita-
tion programs, additional or different benefits are obtained with re-
spect to those traditionally examined, such as an improvement in
mental health, in pain perception or in the limitation determined by
the disease status, with a significant impact on daily life.

Interventions to improve functional capacity. Many elderly people
consider preserving the basic activities of daily life and maintaining
independence as their main objectives, more important than the tra-
ditional assessment of the treatment outcomes of the single disease
[65]. Exercise is able to produce effects of considerable importance,
since the elderly employ a large share of their functional capacity to
perform even simple daily activities. Since cardiovascular disease
produces ab auto-limitation of activity, which causes the reduction of
strength and muscle mass, CR programs must include aerobic exer-
cise to increase exercise resistance and muscle strengthening exer-
cises of the extensor muscles of the lower limbs, which support the
ability to walk, get up from the chair and maintain balance, and/or of
the upper limbs, useful for carrying out household chores. The
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Table 9. Examples of some assessment modalities and tools for elderly patients with heart disease.

Functional capacity (in relation to the test to perform)
• Distance walked on the 6-min walk test
• Score on the Short Physical Performance Battery with analysis of gait speed, balance and strength of the lower limbs (chair standing)
• Performance on the cycle ergometer or treadmill
• Peak VO2 at cardiopulmonary test
• Strength of lower limb segments, with dynamometer
Perceived exercise tolerance
• Fatigue perception with Borg scale (RPE score 6-20)
• Intensity of dyspnea with Borg scale (CR10)
Quality of life
• Score relative to the instrument used, “generic” or “specific”
Cognitive status
• Screening, using the Mini Cog Test (repetition of three words and drawing of a clock with the hands pointing to the time as specified)
• Mini-Mental State Examination (MMSE)
• Montreal Cognitive Assessment (MoCA)
Psycho-affective status
• Screening for presence of depressive symptoms (e.g. Geriatric Depression Scale)
• Structured psychological interview (for selected cases)
Nutritional status 
• Dietary and nutritional history
• Standardized tests specific for nutritional status and generic for food knowledge
Physiotherapy
• Assessment of general motor capacity and of muscle-joint condition, balance, coordination, ability to perform the exercise movements 

and to use tools for the aerobic program
Management and self-management (individual and/or with caregiver)
• Adherence to drug therapy (by standardized test)
• Ability to self-manage drugs (using qualitative questionnaires)
• Self-monitoring capacity of weight and balance of liquids
• Self-control and management of hypertension and diabetes
• Symptoms recognition (by questionnaire)
VO2, oxygen consumption.
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delivery of schemes that include times and methods for taking drugs,
with the active involvement of the caregiver, especially when this
person is also elderly, using appropriate communication methods that
take into account the information needs and any cognitive, sensory, or
socio-cultural limits.

Emotional, nutritional, and cognitive interventions. In the treatment
of the elderly it is essential and indispensable, as already stated, to sys-
tematically evaluate with validated tools the cognitive status (its de-
cline not always being clinically evident), and the presence of mood al-
terations, in particular depressive symptoms. Depression can in fact
determine substantial changes in lifestyle or significantly affect both
the functional prognosis and the risk of disease recurrence or death:
these conditions can be addressed and treated with both psychothera-
peutic and pharmacological interventions. Finally, the nutritional
status requires professional assessment and intervention by the dieti-
cian, in order to identify the nutritional risk early, prevent and/or treat
protein-energy malnutrition, and modify eventual inappropriate dietary
habits with attention to sustainability by the patient and the ability to
adhere to the prescribed diet.

Future prospects

The barriers to participation of the elderly in CR programs include:
poor patient motivation, insufficient knowledge about its benefits on
the part of doctors, the accessibility to facilities, and the lack of a geri-
atric culture in traditional cardiology to address major challenges
(frailty, sarcopenia, physical deconditioning, cognitive and psychoso-
cial aspects). It is necessary to identify the specific problems, the ex-
pectations and the preferences of the elderly heart patient, drawing up
the general and specific goals to be pursued and using tools to detect
these needs. Many elderly people who could benefit from CR programs
have comorbidities that impact on mobility (e.g. dementia, os-
teoarthritis, peripheral neuropathy): it is therefore necessary to use
specific methodologies for these patients, starting from a “multido-
main” evaluation, followed by flexible individually-tailored interven-
tions.

CARDIAC PREVENTION AND REHABILITATION
AS A MULTIDISCIPLINARY INTERVENTION

Minimum quality criteria for defining a multidisciplinary
intervention of Cardiac Prevention and Rehabilitation

In CPR different professionals perform, each with their own specific
skills, the care activities that represent the cultural, organizational and
scientific value of the discipline. Defining what is essential and indis-
pensable to implement in clinical practice and its specific components
in relation to the specific care setting is today of crucial importance be-
cause:
• there are no documents in this regard;
• the spectrum of patient profiles accessing CRP programs has broad-

ened;
• different organizational conditions impact on the contents and

modes for delivering the interventions;
• increasingly professionals have transversal functions in several

services/hospital units.
GICR-IACPR recently set up a multidisciplinary working group for

the drafting of Minimal Care paths to indicate those that, in the
opinion of the Scientific Society, should constitute the minimum
quality criteria for a multidisciplinary CPR intervention concerning
the non-medical health professions (dietician, physiotherapist,

nurse, psychologist). The ultimate goal is to avoid that the progres-
sive reduction of resources available, organizational variability and
the progressive increase in the complexity of patients lead to a sit-
uation of ad-hoc interventions dictated by contingency or by urgency
and not the fruit of a coherent and strategic planning. The activity
of the working group led to a publication indicated in the bibliog-
raphy [20].

For each Professional Area, the specific objectives were identified:
• Nurses: to identify and re-assess individual needs and cardiovas-

cular risk factors. To plan and carry out interventions to meet the
care needs in the different care settings, prevent risks related to the
clinical condition and promote adherence to pharmacological (and
non-pharmacological) therapy in collaboration with the caregiver. To
program the aspects necessary for the continuation of care.

• Physiotherapists: to achieve the maximum possible recovery of au-
tonomy and functional capacity compatible with the intervention
time available and as tolerated by the patient. The initial assessment
is critical for setting up a treatment aimed at the patient’s real needs
and appropriate to the care setting. Assessment during discharge is
necessary to verify the results and plan the maintenance program.

• Dieticians: to assess/prevent/treat/monitor unhealthy eating habits
to reduce obesity, dyslipidemia, arterial hypertension and diabetes
mellitus. To satisfy nutritional needs in order to prevent or treat mal-
nutrition and improve nutritional status.

• Psychologists: to evaluate/monitor the emotional state, the cognitive
deficits detected, optimize the awareness/acceptance of the disease,
identify and correct the behavioral and/or psycho-social risk factors,
support the caregiver, promote therapeutic adherence, activate per-
sonal/socio-family resources and facilitate work, family and social
reintegration.
Each intervention condition was analyzed considering:

• Biological factors specific to the disease (i.e. the “clinical” factors)
and non-biological or “environmental” factors (family and economic
situation, accessibility to care), and the interaction between them in
delineating the type of patient and identifying the level of clinical
complexity.

• Factors intrinsic to the specific expertise of each professional, to
identify the different care complexity of the area.
We thus differentiated:

• A “clinical-assistance complexity”, i.e. expressing the need for inte-
grated multi-specialized and multi-interprofessional interventions. A
patient is defined as “complex” based on different elements: conse-
quences of the disease, coexistence of multiple morbid conditions,
presence of complications, direct and side effects of the treatments
carried out, cognitive deficits, disadvantaged social status, often
with a further reduced organ/system function due to aging.

• An “Area complexity”, definable as the condition in which a specific
action is required on the patient who has a particular care need per-
taining to the area of competence of that professional profile, re-
gardless of whether or not the patient is the bearer of a high “clin-
ical complexity”.
Furthermore, the following were identified:

• Organizational factors such as the care context and the duration of
the CPR intervention;

• Care context: outpatient vs inpatient;
• Duration of the CPR program: time is a fundamental variable for the

health professional and for the patient, and the duration of the
treatment can condition the goals and contents of the intervention,
in particular for achieving results at the educational level for pre-
vention.
The working definition of the Minimal Care paths was carried out by

crossing the four dimensions: clinical-environmental complexity, com-
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the medical component, i.e. the absence of a defined core curriculum
for those wishing to devote themselves to CPR - apart from more or less
formal documents but these are almost always of a generalist nature
promoted by the respective professional areas. In this sense, the iden-
tification of “what must be done in CPR always in the different areas”,
as enshrined for example by the recent Minimal Care paths of GICR-
IACPR [20], can be an excellent starting point for understanding the
level of professionalism required to operate in a similar context.

Is it, in any case, possible to trace a basic training of the health pro-
fessional in CPR integrating (but not substituting) the academic
training of the individual figures (doctor, nurse, physiotherapist, psy-
chologist, dietician, etc.)? A training syllabus aimed at constituting a
common cultural terrain and therefore, ultimately, a strong interdisci-
plinary characterization? If so - as is desirable - who then should take
care of this training, certifying the presence of a minimum common
denominator of competence in the health professionals working in
Italian CPR facilities? Obviously, the main actors in this process should
be the institutions responsible for the task of Education (the Universi-
ties) and the bodies of representation and control of the Health Profes-
sions (the Orders). But also the Scientific Societies (in particular
those of the sector) can play an active role and be themselves a place
of cultural growth and constant monitoring of the situation and of the
dynamics of “real life”. Some practical notions could be the following:

To identify by consensus a single syllabus for the formation of the in-
terdisciplinary team in CPR, defining the elementary teaching units
with the relative levels of knowledge (superficial, general, detailed),
competence (mnemonic, interpretative, decisional) and skills (theo-
retical, practical, autonomous) required. In the literature, some reflec-
tions have already matured in the field of cardiovascular prevention
[67] and they may be useful to compile at least the main training
blocks with the relative contents of this original syllabus (Table 11).

To assess systematically when mapping out the structural situation
of the Italian CPR network (national census surveys such as the ISYDE
series of the GICR-IACPR17), under the heading “organic characteris-
tics”, the degree of clinical competence of the members of the inter-
disciplinary team. This should be expressed not only by indicators such
as length of service or the characteristics of the employment relation-
ship (full- or part-time), but also by the presence or absence of certifi-
cations both individual and related to the structure as a whole. On this
last point, for example, the possibility of accreditation by the European
Association of Preventive Cardiology would seem about to be launched.

To promote, in agreement with the Academic world, post-graduate
training courses taught by medical and non-medical health professionals
with consolidated, recognized experience in the field of CPR, as was the
case with the (1st level) Master in Cardiac Prevention and Rehabilitation
promoted by GICR-IACPR (https://spmsf.unipv.it/master/cardrp/index.html).
Ideally, also in collaboration with the Regional Health Agencies, in
order to incentivize and contribute to the training of health personnel
working in CPR settings, as happened for example in the Sicily Region.
This without forgetting also the “international” dimension of an ade-
quate competence in the field of the CPR, which requires a global vi-
sion and acquaintance with non-Italian models, in order to organize
and deliver an intervention in line with the epidemiological changes of
the population of reference and with the evolving health systems; also
in this field the establishment of partnerships for study or teaching
mobility programs is of particular importance.

From now on, it is therefore highly desirable that in the agenda of
each stakeholder interested in CPR (academic world, health control
and accreditation bodies, scientific societies, hospitals and the single
units or health professionals), the issue of clinical competence and of
the relative obtainment and verification of it assume the status of a
real priority.

plexity by professional area, care setting, and duration of the program,
and analyzing the treatment goals, specific assessments and signifi-
cant and essential interventions.

As an example, Table 10 presents the Minimal Care path for high
clinical complexity. The pathways have been described in an analytical
way, with a parallel representation of the interventions, but it should be
emphasized that only an integrated approach can ensure an effective
and efficient functioning of the multidisciplinary team as a whole. At
the end of each pathway, all professionals must provide the patient
and/or caregiver with access to information in order to make use of the
various interventions available after discharge. The indications must
also be prepared in writing and adapted to the patient’s level of under-
standing; the goals pursued and results achieved, the individual/envi-
ronmental resources/barriers identified and any problems still open or
for which particular attention is required must be specified. In addi-
tion, the names of the team members must be reported.

Attaining a sufficient level of clinical competence 
of the Cardiac Prevention and Rehabilitation team

The level of professional experience of the interdisciplinary team in
CPR is universally considered as a guarantee of intervention, i.e. as en-
suring that the therapeutic goals are achieved and patients’ quality of
life is improved. At the same time, professional experience is both a
structural and quality indicator of the Unit and of the CPR team as well
as a requirement of the health worker for whom, probably, one of the
main “business cards” is the possibility of exhibiting a core cur-
riculum. The core curriculum is a “minimum curriculum” or “essential
curriculum”, i.e. the “minimum knowledge necessary” to be qualified
as having the necessary knowledge and experience on the subject.

Regarding the physicians, the ESC finalized back in 2008 a “core
curriculum for the general cardiologist” - a reference model for
training, certification and continuing education in medicine - and the
latest 2013 version [66] contains the following topics of potential in-
terest for people working in CPR settings: 1) cardiovascular prevention,
2) physical activity and sport in primary and secondary prevention, 
3) cardiac rehabilitation. In reading the original document, some pas-
sages can be extrapolated to help frame the profile of the “Prevention
and Rehabilitation Cardiologist” and the relative professional compe-
tence. For example, at the point on prevention, the focus on the ability
to manage non-pharmacological interventions, to promote global ad-
herence to medications and lifestyle by coordinating and interacting
with other health professionals, and the need to be an active part of
community interventions: these are areas that are complementary to
the canonical “generalist” interventions on the major risk factors (ar-
terial hypertension, hypercholesterolemia, diabetes), which are often
in daily practice limited simply to prescription and pharmacological re-
view. Or, at the point on physical activity, the ability to utilize and mod-
ulate exercise as a drug in itself and as a vehicle for lifestyle change,
over and above the ability to perform and interpret functional capacity
assessment tests. Finally, at the point which really deals with rehabili-
tation, the capacity to grasp the individual patient’s needs and be able
to adapt the multidisciplinary and all-encompassing intervention to
these needs, involving also the the caregivers in this and managing to
set up a program for the long-term maintenance. These arguments
would probably merit a contextualisation and further elaboration in the
context of a “subspecialty curriculum” linked to CPR but unfortunately,
in contrast to acute cardiovascular care, arrhythmology or imaging
(https://www.escardio.org/Education/esc-and-subspecialty-core-curricula),
this has not yet happened.

Even for those referred to by the unfortunate term “non-medical
component” of the CPR, the same consideration probably applies as for
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Table 10. High complexity Minimal Care path.

Prevention and/or treatment 
of malnutrition.
Reduction of excessive energy
intake, sodium and lipids.
Improvement of the quality 
of lipids consumed.
Balanced intake of
carbohydrates and fiber. 
Adequate dietary pattern (also
in relation to drug therapy). 

Nutritional risk.
Nutritional and dietary history:
energy and nutrient intake 
(if intake is <50% of resting
metabolism for 5 days or more,
evaluate indication for enteral
nutrition).
Anthropometric
measurements: weight, height,
body mass index, involuntary
loss of weight,
waist circumference.
Patient history - biochemical
examinations.
Physical examination in order
to evaluate nutritional status.
Food knowledge/skills. 

Nutritional prescription:
– oral nutritional support 

(high energy density foods,
modification of the
consistency of food and/or
drinks, oral nutritional
supplements) 

– nutritional mixtures (mode
of assumption, monitoring
plan 

– possible weaning from
artificial nutrition).

Nutritional education with
indications on the reduction of:
– energy intake
– sodium
– fats and their quality

(saturated, monounsaturated,
polyunsaturated and trans,
phytosterols and
cholesterol)

– alcohol and sugars.
Balanced intake of
carbohydrates and fiber.
Mode of food intake.
Food self-monitoring.
Group therapy educational
meeting for
patients/family/caregivers -
informational teaching material. 

Recovery and improvement 
of the level of functional
autonomy, respiratory
mechanics, joint mobility.
Increase of functional
capacity with aerobic
reconditioning.
Management of daily life
activities to prevent onset 
of symptoms. 

Degree of dependence 
and needs for assistance.
Fatigue and dyspnea during
activity.
Autonomy and postural
transitions.
Balance: gait.
Falls risk.
Walk test, if possible 
to perform. 

Active-assisted mobilization
exercises.
Controlled breathing
exercises/pulmonary
reexpansion.
Segmental-postural gym
exercises.
Muscle strengthening
exercises for upper 
and lower limbs.
Re-education in
walking/walking with aids.
Progressive training in
walking independently.

Resolution of individual care
needs.
Knowledge about risk factors,
and behavioral changes 
for prevention.
Promoting adherence 
to treatments
Enhancement of
patient/caregiver resources.

Care and educational needs.
Risk of infections, pressure
injuries and falls.
Detection of socio-familial
critical issues.
Verification of 
self-monitoring capabilities. 

Care plans/interventions
concerning mobility, risk 
of falls and infections.
Education for symptoms
control, self-monitoring of
blood pressure, heart rate,
glycemic control, weight,
hydration and nutrition.
Instructions to
patient/caregiver for the
correct management 
of drugs, implementation 
of strategies based on
individual habits.
Individual/group motivational
counseling on the
management of risk factors.
Planning the aspects
necessary for carrying out the
treatment.

Goals 

Assessment

Intervention

Promotion of motivation 
to treatment and optimization
of disease management 
at home.
Reduction of environmental
disorientation.
Active involvement of the
caregiver

Presence/severity of anxious
depressive syndrome, self-
injury thoughts, psychomotor
agitation, refusal of self-care
and rehabilitative path, poor
family-member support.
Awareness about the disease,
motivation to treatment,
adherence.
Presence of cognitive
deficits.
Indication for referral 
to Community services.

Clinical interview for
evaluation and support 
Possible psychometric
screening.
Relational strategies 
to encourage participation 
in the treatment course.
Environmental strategies
adapted to the residual
cognitive resources.
Support for participation 
in psycho-educational group
interventions.
Motivational counseling,
activation of positive
affectivity and of
personal/socio-family
resources. 
Facilitation of work, family
and social reintegration.

PsychologistsDieticiansPhysiotherapistsNurses
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Over the years, and at the same time as the number of CR structures
grew, these Associations have increased in number and membership.
Some of these territorial associations of cardiac patients have linked to-
gether to increase their activity. In Triveneto, for example, since December
2000, the Triveneto Heart Federation has been joined by 28 Associations
giving it a total of over 15,000 members (www.trivenetocuore.org).

In Italy there is also a National Coordination of Heart Associations
(Conacuore) involved in the fight against cardiovascular diseases that
currently unites together over 100 Associations in 18 regions
(www.conacuore.it).

In the Statutes of these Associations, practically always the same
goals are present, that define in practice the role they intend to perform
and the objectives they aim to achieve. First of all, they aim to always
operate in harmony and full cooperation with the Cardiology structures
belonging to their territory, playing a complementary role and not one
of subsidiarity.

The main scope of their operation is substantially to:
1. conduct activities of health information and raise public aware-

ness about the various medical and social aspects of cardiovascular
diseases;

2. promote initiatives, in collaboration in particular with the CR
structures, in the fields of cardiovascular prevention and rehabili-
tation and health education;

The role of local organizations and patient associations

In Italy, voluntary organizations, commonly known as the third sec-
tor, play a fundamental role of support to the institutions. Voluntary or-
ganizations are freely constituted organisms that operate on a non-
profit basis and perform activities of social solidarity integrating, or
sometimes replacing, the public intervention if this is unable to give an
adequate response to the problem in question.

The social and health sector is very developed in the field of volun-
tary activity. ISTAT data on “Voluntary organizations in Italy” in 2003
provide a snapshot showing the presence of approximately 21,000 Vol-
untary Associations; 28% of these deal with health care and 27.8% so-
cial assistance [68]. As in the past, still now, the Voluntary Associa-
tions are rooted above all in the Northern regions.

Right from the birth of the first CR facilities in Italy at the beginning
of the ‘70s, we witnessed almost simultaneously the emergence of the
first associations of cardiac patients. These associations were often
created as a spontaneous initiative of patients who had overcome an
acute cardiac event, or sometimes on the initiative of cardiologists
working in hospital facilities of acute Cardiology or CR. In any case, ini-
tially the main purpose for which these Associations were founded was
to help support their members in the management of their cardiovas-
cular problems in collaboration with the cardiological structures.
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Table 11. Proposed single syllabus for training of the interdisciplinary team in Cardiac Prevention and Rehabilitation.

Training module Content of training 
1. Cardiovascular diseases 1a. Pathophysiology of atherosclerosis

1b. Pathophysiology and clinical management of ischemic heart disease
1c. Pathophysiology and clinical management of heart failure
1d. Pathophysiology and clinical management of valvular heart disease
1e. Pathophysiology and clinical management of peripheral vascular disease
1f. Pathophysiology and clinical management of arrhythmic diseases
1g. Assessment of disability secondary to CVD

2. Estimation of cardiovascular risk 2a. Control of cardiovascular health
2b. Cardiovascular prevention strategies and guidelines
2c. Methods of estimating cardiovascular risk
2d. Cardiovascular risk communication 

3. Behavior modification 3a. Psychosocial determinants of cardiovascular health
3b. Techniques for evaluating psychosocial and behavioral indicators
3c. Lifestyle modification techniques 

4. Smoking cessation 4a. Pathophysiology of nicotine addiction
4b. Assessment of nicotine addiction
4c. Smoking cessation strategies
4d. Interventions on the general public

5. Nutrition and weight management 5a. Principles of nutrition and body weight management
5b. Nutritional and anthropometric evaluation
5c. Cardio protective dietary regimens
5d. Nutritional information and labeling

6. Physical activity and physical training 6a. Physical activity and physical training in cardiovascular prevention
6b. Principles of assessment of functional capacity
6c. Structured prescription of the individualized physical training program
6d. Population strategies 

7. Risk factor management 7a. Hypertension
7b. Dyslipidemia
7c. Diabetes and metabolic syndrome
7d. Non-traditional risk factors
7e. Evaluation and ways to combat non-adherence
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3. economically support, when necessary and possible, the needs of
the reference cardiac facilities, in particular as regards the re-
newal of the technological equipment necessary for daily activities;

4. support the cardiological research activity.
The tools with which to achieve these objectives are essentially the

following:
1. organization of periodic meetings to inform their members and the

general population on specific cardiovascular issues;
2. collaboration with schools, especially primary schools, for meetings

with students on health education issues to raise awareness about
correct lifestyles and aimed at the primary prevention of cardio-
vascular diseases;

3. organization of courses of maintenance gymnastics for chronic
heart disease patients to be carried out in dedicated gyms with the
aid of properly trained physiotherapists and with supervision and
advice from expert cardiologists of physical training;

4. organization of collective physical activities such as “walking
groups”;

5. organization of convivial meetings and group trips for socialization
purposes;

6. implementation of awareness-raising days for the general public in
which voluntary contributions dedicated to the development of spe-
cific initiatives can also be requested;

7. organization of days in which the general population is invited to
undergo a free check-up of the main cardiovascular risk factors
with a risk card compiled and delivered, by the cardiologist present,
to each screening participant during a final interview;

8. implementation every year of the World Heart Day;
9. publication and free distribution of periodicals and leaflets of med-

ical information on cardiovascular diseases.
All these types of initiatives must obviously be carried out in close

collaboration and with the help of the Cardiology of reference.
The initiatives promoted by the various local associations of the

Friends of the Heart to spread the culture of cardiovascular prevention
among the general public are always useful, but they are certainly even
more effective when carried out in a coordinated way and pursuing
common specific objectives.

For this reason, it could be very useful that the Associations not yet
linked with Conacuore adhere to this national coordination born in the
late 90s with the primary scope of reuniting the various local associa-
tions of Friends of the Heart, while maintaining their total organiza-
tional autonomy and decision-making, to develop common projects and
intervention strategies and coordinate the various activities carried out
in the area.

Finally, it is very important that patients’ Associations become in-
creasingly spokespersons vis-à-vis the Institutions of the importance of
CPR, access to which is still too often not assured to many cardiac pa-
tients, with increasingly evident consequences on the health of Italian
citizens and healthcare in the western world.

How to harmonize the diagnostic-therapeutic care
pathways of Cardiac Prevention and Rehabilitation
with the different regional norms

The diagnostic-therapeutic care pathway (DTCP) is a method to
manage the global course of care and assistance of a patient with a spe-
cific clinical problem. It involves interventions, more or less complex,
characterized by the preparation and implementation of predefined ac-
tivities usually carried out by multidisciplinary teams. These represent
basically an elective instrument for the control of a specific pathology
or particular clinical problem delineating the best practicable path
within the network in which it is inserted.

The elaboration of a DTCP aimed at the delivery of a specific medical
intervention must therefore take into account the best evidence from
the literature, substantially represented by national and international
guidelines and recommendations, but also national and regional leg-
islative provisions concerning the organizational models. Always natu-
rally respecting the Essential Levels of Care.

The elaboration of a DTCP, in addition to listing the priority health
skills, involves also expertise of the economic-administrative sphere to
assess the impact of the DTCP from the point of view of the budget
available and economic sustainability. And it is not rare to see, in the
elaboration of the DTCP, a divergence between what it would be neces-
sary to provide in order to have the best possible quality of care and
how much it is practically possible to provide. Each DTCP must ulti-
mately be contextualized in the everyday reality so that the path pre-
pared represents the best possible route in that given organizational
and functional situation.

Also in CPR, clinical-organizational pathways have been designed,
in particular by the Scientific Societies of the sector. Specifically, sci-
entific documents are available that define with great clarity and in-
tellectual honesty, based on well-documented literature data, the ap-
propriate clinical criteria for access to CR interventions, the criteria
for priority of access to rehabilitation (taking account of the current
impossibility to offer everyone what would be clinically necessary), the
appropriate contexts for the provision of rehabilitative intervention
(interventions in inpatient or day-hospital regime, simple or complex
outpatient procedures) and the structural-technological-organiza-
tional requirements necessary to provide a qualitatively adequate in-
tervention [2,26,40,41].

Effective and efficient courses have been developed that also con-
sider aspects that are not directly clinical, with the aim to obtain the
best possible result for the patient with the most appropriate use of
available resources.

On the institutional and legislative side, there is also an abundant
literature concerning rehabilitative activities starting from the “Guide-
lines of the Ministry of Health for rehabilitation activities” published in
the Official Gazette on May 30, 1998 up to the Rehabilitation Plan of the
Ministry of Health of 2011 [39,69].

In the years since, the regionalization process has led to the transfer
to the periphery of many legislative functions, giving each region wide
autonomy especially in the field of health management. Hence, in the
face of more or less generic Proceedings issued by the Ministry of
Health each Region has dealt independently with the health interven-
tions, with often contradictory results between one region and the next.

In some cases, Regions have acted in a propositive and positive
manner in the last few years, interfacing with specific health skills in
order to build shared and appropriate management models. In other
cases, also due to the fact that the legislation makes each Region re-
sponsible for covering its own eventual financial deficits, the Regional
Resolutions, in particular in those Regions subject to budget spending
restrictions, seem to have as their sole purpose and objective to reduce
to a minimum any form of rehabilitation intervention, regardless of the
documented clinical need, not unlike what is proposed at the level of
the Ministry of Health, some AIFA Notes and some Therapeutic Plans
for the implementation of innovative drugs.

Not infrequently, moreover, these institutional documents have ad-
dressed rehabilitation in cardiology and not CR or CPR, thus linking
the intervention of CR with that of physiatric or neuromotor rehabili-
tation, treating CR in a generic way and without specific connotations,
starting from the question of what specialist should be responsible for
the rehabilitation project/program (not in all regions is it the cardiolo-
gist) or what specialization the Director of a Simple or Complex Unit of
CR should have.
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garding this last point, which has a rational and indisputable logic, so
far in no other region has a similar proposal been formulated.

In conclusion, in many Italian regions much work still needs to be
done to build an adequate and appropriate rehabilitation offer. Only
through a real and collaborative confrontation between rehabilitation
cardiologists and ministerial and regional technicians will it be pos-
sible to elaborate efficient rehabilitation pathways and therefore offer
the patients who need it an adequate intervention within the National
Health System.

In many regions to date these interventions are still below the min-
imum standards, although there are many data that certify that, within
the various rehabilitation pathways, the cardiac one appears to be the
most appropriate in terms of the clinical organization and delivery.

In particular, the institutional document of the Ministry of Health of
October 2013 “Methodology for the definition of criteria/parameters of
appropriateness and efficiency of hospital rehabilitation admissions”
clearly shows that of the various types of rehabilitation intervention
(neurological, orthopedic, respiratory and cardiac) the cardiological
one is by far the most appropriate and correct [74].

Unmet clinical needs: Increasing the rate of referral 
to Cardiac Prevention and Rehabilitation

Current rates of referral to structured CPR programs in patients with
cardiovascular disease - generally not more than 20% [75] - are cer-
tainly unsatisfactory and deprive large portions of the population of an
extremely effective intervention in terms of reducing the related dis-
ability, morbidity and long-term mortality. The Italian National Health
System recognizes CPR activities within the framework of Essential
Care Levels, albeit with inter-regional differences regarding the norms
of appropriateness and provision of the intervention, placing itself thus
outside the large group of nations (even with advanced health systems)
in which the lack of reimbursement of benefits constitutes the main
barrier to access. Nevertheless, even in Italy, the referral rate remains
low (estimated at around 30%), regardless of any other assessment of
the degree of response to the demand or of the performance of the re-
habilitation network.

The low referral rate needs to be framed within the broader perspec-
tive of recognized conditions underlying the non-participation (and fre-
quent interruption) in CPR programs. These conditions have recently
been the subject of a systematic review [76] and grouped into six main
categories: intrapersonal factors, clinical factors, interpersonal factors,
logistic factors, factors related to the CPR program and factors related to
the health system. As shown in Table 12, the lack of referral - if compared
to other factors of considerable importance - is the main cause of exclu-
sion of patients from a rehabilitation program; in other words, the re-
quest for CPR cannot be completely expressed autonomously by the pa-
tient and still requires the strong mediation of a health proessional - in
the hospital or local community - appropriately competent and sensitized.

The first answer to the question “how to increase the rate of referral
to CPR?” could therefore simply be to: “remind the potentially referring
physician of a care obligation and that renouncing to indicate CPR
should be seen in the same light as renouncing antihypertensive
therapy in the hypertensive patient, or a statin in the hypercholes-
terolemic patient, or a stent in an infarct patient with surgically viable
coronary arteries”. That is to say, as an exception and not the rule and,
in any case, as a poor professional performance.

From a more detailed perspective, further actions that can be pro-
posed are:
1. For those involved in the field of CPR, to carry out a finer-grained

analysis of the phenomenon of referrals, giving our Scientific So-
ciety in the sector a greater role in organizing and conducting na-

To illustrate some modes of acting and compare the norms present
in the various Regions we outline here below the situation of some im-
portant Italian regions. For needs of synthesis, we will not proceed to
an analytical examination of the different experiences, but will limit
ourselves to highlighting those aspects of particular importance,
leaving a deeper analysis up to the reader.

Lombardy region

In this Region, Technical Tables were set up by the Health Direc-
torate in which the members of the Cardiac Rehabilitation Subcom-
mittee of the Cardiocerebrovascular Commission took part. These led
to several resolutions on the reorganization of rehabilitation activities,
the appropriateness of inpatient rehabilitation and in particular, in
2009, a Decree of the Directorate General for Health on the “Appropri-
ateness of the activities of Cardiac Rehabilitation in the Health System
of the Lombardy Region”. In this Decree, many of the indications of our
Scientific Society were incorporated (amongst which, a clear statement
that “the responsibility of the Operative Units of Specialized Cardiac
Rehabilitation should be entrusted to a cardiologist specialist”) [70].
Nevertheless, the regulations still in force in the Lombardy Region date
back to 2004 [71]. This legislation has many limitations: in particular,
it considers cardiac and respiratory rehabilitation entirely ancillary to
physiatric and neuromotor rehabilitation, on whose needs the legisla-
tion was based; rehabilitation in cardiology (and not CR) was therefore
treated in a nonspecific manner and the figure of the cardiologist to-
tally marginalized to the point of declaring that the presence of a car-
diologist in the team was necessary only when at least 50% of the pa-
tients were cases attributable to CVD [5]. A reform of this legislation,
launched in 2014 and which ought to resolve many of the critical issues
of 2004, has not yet been completed.

Veneto region

Also this Region, which back in 2007 regulated with a specific Re-
gional Resolution the appropriateness of admissions to Rehabilitation
Units, in recent years has seen an active collaboration between re-
gional operators and physicians working in the various sectors of re-
habilitation, taking into account the numerous innovations in the field.
At the end of a journey lasting more than 2 years and characterized by
the implementation of numerous technical-scientific meetings in
Technical Tables set up by the Region, a Declaration was published in
July 2016 by the Region in which, in a specific Annex, precise indica-
tions were issued regarding rehabilitation activities [72].

In the specific case of CR, precise indications were given on the cri-
teria of clinical appropriateness and rehabilitation access, even if the
assessments were not always completely shared, especially as regards
rehabilitation interventions distant in time from the index event.

Sicily region

In this Region an important collaboration in Technical Tables set up
by the Health Department between rehabilitative physicians and re-
gional officials led to the publication in the Official Gazette of the Re-
gion of Sicily of the “Rehabilitation Plan” [73]. Within the Plan, in a
specific annex, the Plan of Cardiac Rehabilitation in Sicily appears as
a consensus document, elaborated by the working group in which Si-
cilian rehabilitation cardiologists participated.

Very specific clinical-organizational rehabilitative pathways are de-
veloped in a very detailed way, real rehabilitation DTCPs. Moreover, in
the document, in consideration of the complexity of the cardiac reha-
bilitation intervention, the need is recognized for a cardiologist spe-
cialist to be assigned the responsibility of the rehabilitation facilities
and also that the admissions to CR have a specific 56 code: 56.08. Re-
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tion-wide surveys and polls, searching institutional databases, in-
terfacing with the representatives of acute cardiologists and of
GPs, seeking to combine both the macro and the micro dimension
(from national trends to the smaller local realities). In fact, there
are different ways of understanding the referral rate: e.g. as the
number of patients referred to CPR in rapport to the total number
of potentially eligible patients and for whom referral was indicated,
regardless of who gave the indication; or, as the number of patients
referred to CPR by a given provider compared to the number of po-
tentially eligible patients observed by that provider; or again, as the
number of providers that, evaluating a given patient, indicated re-
ferral to CPR compared to the total number of providers that evalu-
ated the patient. The use of different observation windows would
therefore allow to evaluate (and ideally influence) multiple dy-
namics related to conviction, tradition/custom, inertia, tendency to
innovation, and the presence of biases on the part of providers who
are potential “commissioners” of CPR services for their patients.
Finally, we specify that the term “provider” refers to both individual
physicians and work groups (e.g. staff members of acute wards or
GP consortia).

2. To organize at national level a process of accreditation of struc-
tures and professionals (especially those in a managerial position)
that deal with CPR.

3. To promote the “Rehabilitation Facility Plans” (RFP) of CPR structures
according to the definition of the Rehabilitation Plan of the Ministry of
Health [77], i.e. instruments with which each structure defines ex ante
its characteristics, the types of services offered, the work potential and
requirements, the professionals involved in the team and their specific
skills, the admission/discharge procedures and relations with other
structures. The greater availability and visibility of well-constructed
and appropriately disseminated RFPs will in fact be able to provide ad-
equate information to those potentially interested, facilitating a proac-
tive attitude for referring patients. The latter, in particular, appears
to be an ambitious goal, since it is not easy in the healthcare world
to convince health operators to make public the precise organization
of their work, due to the fear of emergence of weak points and hasty
labeling. On the contrary, the growth in our network of open-minded
CPR structures would lead not only to an easier acquisition of good
clinical practice, but could also raise the level of priority of CPR in
the eyes of the potential providers, particularly as regards acute care.
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Table 12. Factors associated with lack of patient participation in the Cardiac Prevention and Rehabilitation (CPR) program and the relative
risk (expressed as odds ratios), classified by macro-categories.

Factor Odds ratio
Intrapersonal factors

Elderly age 0-58-4.76
Female sex 1.64-4.17
Low education level 1.5-1.81
Low income level 1.47-5
Depression 1.20-3.85
Low self-efficacy 1.05-2.17
Reduced awareness of the benefits of rehabilitation 10.11
Reduced motivation 1.04-17.32

Clinical factors
Smoking 1.69
Reduced functional capacity 1.13
Hypercholesterolemia 1.82-2.73
Hypertension 1.72
Diabetes 1.82
Peripheral vascular disease 2.32
Heart failure 1.28
Previous coronary revascularization 1.56-1.82

Interpersonal factors
Absence of partner 1.30-16.73
Reduced social support 1.12-1.22
Unemployment or retirement 0.48-5

Logistic factors
Distance from the rehabilitation facility 1.16-10
Dependence on transport 3.09
Lack of transport 1.85
Rural area 1.91-4.55

Factors related to the CPR program
Previous participation 0.42

Factors related to the health system
Lack of referral 4.03-2514
Insufficient intensity of recommendation 1.49-2.04
Referral to a public structure 1.54
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have coercive implications, not always welcome, because the countries
that make up the European Union have full independence in health
matters.

The situation is different in the United States where the healthcare
system has an important common, federal identify [24]. The U.S. is
working intensively on some key aspects of public health. First of all,
the implementation of the “Electronic Health Recording” system, con-
sisting of a nation-wide computer network for the systematic collection
of health data produced during daily activities (i.e. observational). The
data collected are ordered into clinical, administrative, management,
technological sub-areas, etc., and (in theory) should be fluidly interop-
erable. In practice, it will constitute a comprehensive and dynamic an-
alytical observatory of the current health world [80-82].

What is essential is that, in the U.S., they intuited from the begin-
ning that the system had to incorporate and always be guided and ver-
ified by scientific research. To date, over $ 30 billion has been provided
to the National Institute of Health for research into the production and
quality of scientific data related to Electronic Health Recording [83]. In
parallel with the path of observational research, a strong line of re-
search in international medical statistics is being developed to suggest
new approaches both in study designs and in data analysis in order to
extract relatively solid information even from terrains that are notori-
ously prohibited for observational research, e.g. causal links between
treatments and clinical events (properly studied through randomized
trials). In addition, American medical-scientific societies produce very
practical working guidelines [25]. A recent, fundamental, document of
the American College of Cardiology and of the American Heart Associ-
ation, concerns the clinical performance and quality measures of Car-
diac Rehabilitation and clearly establishes the various operational
steps of a rehabilitation process [25]. The Task Force that drafted the
document has maintained close relationships with users, represented
by U.S. public medicine, in particular the Centers for Medicare and
Medicaid Services (CMS).

The candidates for rehabilitative care - practically all patients with
acute and chronic ischemic heart disease and patients with heart
failure - are defined strictly on the basis of the published data, and the
tasks of the cardiologist are specified in carrying out the activities. The
current situation is discomforting: today only one-third of the patients
are referred to rehabilitation and only half of these actually complete
the program [25]. But now, in agreement with the CMS, the situation
is destined to change. The hospital doctor in charge of a patient
without specific contraindications to rehabilitation (physical or other-
wise) is required to offer the patient this opportunity and to note the
patient’s response in the clinical record. If this does not happen, both
the doctor and the hospital will acquire a point of demerit [25]. Con-
sidering that merit and demerit points are public and translate, re-
spectively, into incentives or sanctions, this may not be irrelevant. With
this operative insertion pre-concorded with the public health system
(CMS) and determined by the federal administration of the Health
System, CPR has now entered to become a component part of the car-
diovascular pathways in the US Health System.

The third aspect, very important, is contained in another recent doc-
ument, also from the United States, in which a concrete and prospec-
tive picture of Precision Medicine is outlined. The title is explicit:
“Statement on Healthcare Transformation in the Age of Digital Health,
Big Data and Precision Health”. The paper was written by a Task Force
on Health Policy Statements and Systems of Care of the American Col-
lege of Cardiology [84]. It proposes a comprehensive and interactive
model of current technological and intellectual forces, and is aimed at
research and clinical practice. It is schematically shown in Figure 2. 
It should be underlined that it is not a figured and colored list of po-
tential data sources, but a synoptic framework based on current scien-

4. To optimize collaboration with Patient Associations to foster
awareness-raising among patients themselves and of public
opinion about the importance and health outcomes of CPR, as an
aspect of the patient’s care pathway that needs to be assured.

As a final note, it is important to reiterate that there are no univer-
sally applicable recipes to counteract the phenomenon of the limited
rate of referral to CPR. The fact that this is probably a global phenom-
enon and that a greater demand for CPR services would in turn gen-
erate the problem of how to fully satisfy such a demand are not, how-
ever, valid reasons for not implementing corrective strategies.

From current medicine to Precision Medicine: 
Where Cardiac Prevention and Rehabilitation stands

Someone has defined current standard medicine (based on evi-
dence) as a “Medicine of Imprecision”, classifying the best that can be
done today as “Individualized Medicine” while the type of medicine we
are trying to build, hence our objective, is “Individual Medicine or Pre-
cision Medicine” [78]. As is known, evidence-based medicine is based,
when possible, on randomized controlled clinical trials. The results are
often generalized and become prescriptive. In reality, each person has
their own unique genotype and phenotype and any “generalizable”
knowledge has limits. The benefits or negative results of evidence-
based medicine apply “to the majority” and, among this majority, to
some more than to others. Individualized Medicine, on the other hand,
imposes a precise characterization of the phenotype as its platform.
Characterization includes all the known factors capable of modifying
the clinical expression and effects of therapies: gender, age, clinical
profile, comorbidities (essential), information derived from instru-
mental technology, biomarkers, response to drugs, cognitive status, en-
vironmental/social situation, etc. In other words, it means to best use
what is available to characterize a patient before making a diagnosis
(as specific as possible) and consequently a therapy (if any) that has
an appropriate rationale. Precision Medicine is what is in the course of
being configured with the growing technology applicable in everyday
life, the pool of shared observational experience (registers, electronic
health recording, smartphones), used continuously to test and define
preventive, diagnostic and therapeutic paths, welding together patho-
physiological research and clinical research. Today’s evolved medicine
is moving from the first to the second stage, the third is completely ex-
perimental. Some aspects can be relevant in this process also for CPR.

A first new, decisive aspect for all involved in chronic disease path-
ways, first and foremost CPR, will be the technical and cultural capacity
to manage medical-scientific relationships over time, even at a dis-
tance. This, thanks to the use of appropriate technologies (wireless
sensors, telemetries, long-term outpatient recordings), prompt reac-
tion with the various means of communication - current and future -
even in trivial contacts with patients or those involved in prevention
programs, the immediate availability of personal historical data, and a
network of links that can quickly resolve the patient’s needs, through
activities if not available within the facility itself available in pre-es-
tablished collaborative networks. This represents an important
prospect for CPR: to be a vital and stable (because useful) segment in
patient pathways using all the rapidly evolving technology available,
and hence being present in the daily medicine network.

A second aspect is the social role that CPR is assuming in the tech-
nically advanced world, particularly in Europe and North America. The
ESC has clearly defined its roles and working procedures [55]. Natu-
rally, since the ESC is a Federation of many countries [79], it formu-
lates standard operational working recommendations that then need to
be adapted to the structurally very different realities. Moreover, the Eu-
ropean Union does not issue guidelines, which might in some way
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Figure 2. Scheme of innovative components in medicine and their intra- and interconnections [62]. Reproduced with permission from
Bhavnani et al. J Am Coll Cardiol 2017;70:2697-718 [84].
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tific knowledge without ever losing sight of the end user, the patient.
The technical platform, the collector of data - Digital Health - highlights
in particular the increasing multiplicity of portable sensors of biolog-
ical signals in normal life and their remote monitoring, i.e. a funda-
mental observational penetration of medicine (or, more generally, of
the biological pathophysiology of the human body) into the daily life of
the human community.

An important element, as a future prospect, is also the so-called
“Artificial Intelligence”. The term might be “unfriendly” or at least in-
triguing. Conceptually, the topic has clear objectives. More or less it
is about imitating human intelligence with computer systems. Tech-
nically, this is done by setting up computer learning techniques that
imitate the processing and memorization of the human brain (ma-
chine-learning techniques, learning machines), arriving at deep
learning techniques, algorithms that should solve clinical problems
(but, obviously, not only). Needless to mention here the gigantic tech-
nical and, above all, ethical-social problems that will arise. Another
key element of the document concerns the collection and manage-
ment of data (Big Data). It focuses on the spread of Electronic Health
Recording, but above all on the universal use of smartphones (used
today by more than 3 billion citizens), on the increasingly frequent
access of people to sources of health information (over 160,000
Health Apps on the market) and the willingness of users to provide
data that concerns them in the long run. Finally, attention is placed

on Precision Health, which focuses on the aggregability and trace-
ability of data of each individual coming from different sources that
concern genetics, pathophysiology, biomarkers, socio-environmental
factors and other areas that provide phenotypically characterizing el-
ements for each subject.

This conceptual and operational framework is, for now, a prospect,
an anchor of rationality to complete the technological tools considered
and make the end realistic - public health as a primary asset - today
not pursued in many countries. It will take time to consolidate as an
operational strategy [85]. However, CPR could adapt itself more or
less to this scheme, portraying an image of itself as an open medical
area, well-educated, sufficiently technologized to provide etiopatho-
genetic insights, able to accompany patients (who will increasingly de-
termine the social role of medicine) with a participatory and highly
professional approach, offering continuous availability over time, com-
bined with the confidence to obtain what medicine can give. Along
these lines, in the United States, large collaborative networks are al-
ready moving. Amongst these is the Million Hearts Cardiac Rehabili-
tation Collaborative, which aims to participate in the CR programs of
70% of the eligible CR candidates by 2022, and estimates the preven-
tion of 25,000 deaths and 180,000 hospitalizations per year [86]. An
ambitious result, but one that could also be vastly enriched by using
other parameters of reference, for example the complex and increas-
ingly valued area of quality of life.
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of Functioning), elaboration of the Individualized Rehabilitation Plan,
and selection of components of the individualized rehabilitation pro-
gram. A harmonization that requires further contextualisation not only
in terms of the different groups of access to CPR, but also of the dif-
ferent care settings, with the appropriate modulations required for the
inpatient vs outpatient setting. On this point, we can also see huge
benefits with regard to the future digitalization of all these processes,
which will have undeniable potential gains in terms of the working
mode and reappraisal of the multi-interdisciplinary character of the in-
tervention.

In some respects, innovation in CPR would also mean to rediscover
some historical roots of this discipline. For example, by reaffirming in
the healthcare community the wealth of expertise in the area of func-
tional assessment of cardiac patients and prescription/administration
of a highly structured physical training intervention, or in particularly
complex patients. A recent multicentric observational survey of GICR-
IACPR [89] in fact highlighted - even in centers of CPR with a solid tra-
dition and a high number of patients - very low rates of performance of
advanced functional tests (such as the cardiopulmonary test) or com-
plex training tests (multidimensional or high-intensity exercise tests),
generally not more than 20%. This phenomenon can be attributed at
least in part to the characteristics of greater instability and frailty and
to the shorter time interval after the acute event of the referred pa-
tients. However, the identification of “modern” strategies to ensure in
any case a fine structured assessment of functional capacity even in
these patients - with all the benefits that result in terms of prognostic
stratification, implementation of a personalized training program and
desirable benefits on the activities of daily life [65]- could be a rea-
sonable goal of current research.

Finally, from a national point of view, the need is felt by many for re-
search that is “convergent” with the main lines of the current health-
care reforms, which in some Regions have seen substantial changes in
the provision of services and players involved, developing collabora-
tions with and analyses of administrative databases. Doing research
and innovation in CPR in this sense would mean: 1) collocating CPR in
the treatment pathway of acute and chronic heart disease in each re-
gional health system, clearly defining the relationships with the stake-
holders upstream (the sphere of acute care) and downstream (local
community care); 2) evaluating the overall performance of CPR and di-
recting its operation based not only on of a concept of priorities, but
also on cost-effectiveness; 3) opening CPR up to systematic analysis,
borrowing some methodologies from the economic sciences; 4) ac-
cepting elements of rationalization and remodulation, knowing how to
evaluate the clinical-organizational repercussions with scientific
method and formulating suitable working proposals in support of the
institutional bodies.

Finally, as described in the previous section, CPR can effectively take
a leading role in the research scenario concerning the profound and tu-
multuous process of change taking place in Medicine with the interac-
tion between Digital Health, Big Data and Precision Health.

These and many other topics could be put on the agenda to promote
research and innovation in CPR.

CARDIAC PREVENTION AND REHABILITATION
IN 2018: SHADOWS, LIGHTS, PROSPECTS
AND NEEDS

The use of a software numbering in the title of this position paper is
not accidental - it was done to indicate the current positioning of CPR
in a path that began back in the distant past. Why in fact talk about
“CPR 3.0”? Because over the course of the decades we have witnessed

Innovation and research in Cardiac Prevention 
and Rehabilitation

It may seem paradoxical but at the end of 2018 there still is need to
dispel doubts about the effectiveness of CPR. There is a certain skepti-
cism about the need for a CPR intervention due to the advanced degree
of development achieved by modern cardiological therapies as regards
drugs, reperfusion strategies and devices. After the publication of the
“negationist” RAMIT trial [87]- which was conducted in 2012 and dis-
proved the positive effect of CPR in terms of mortality, morbidity, mod-
ification of risk factors, functional capacity and quality of life after my-
ocardial infarction - in the following years there was a succession of
pros and cons by means of reviews and meta-analyses, which had as ob-
ject not only the technical-statistical aspects of the study. The main
merit of this diatribe, in fact, was to highlight the importance of how
the rehabilitation program is structured, as an aspect that can strongly
influence the results of the program itself. In other words, not every-
thing can be passed under the term of CPR, and less structured inter-
ventions with a high rate of interruption (as in the case of RAMIT)
present a high risk of failure, with negative consequences not only for
the individual patient but also for the health system in which the in-
tervention has taken place.

On this fundamental theme, modern research must continue to be
committed, despite the significant obstacle due to the impossibility -
for obvious ethical reasons - of organizing randomized clinical trials
with control groups excluded from a CPR intervention in the fields of
both ischemic heart disease and heart failure, in consideration of its
highest Class I recommendation with level of evidence A. Innovation
and research in this field therefore probably go hand in hand, not so
much in the elaboration of finer abstractions from previous studies, but
in the preparation and verification in the field of working protocols,
hopefully also with the use of modern instruments of e-Health.

Then there are specific aspects - weak points generally - that require
further clinical research effort (also here of a combined observational
and operational type) to generate corrective measures and positively
affect real life. Firstly, the issues of the reduced rate of referral to CPR,
the barriers to access, and the low adherence to the program itself. In
this sense, it is gratifying that an all-Italian multi-center study such as
GOSPEL is still regarded as a reference not only in terms of the results
obtained by the program, but also in terms of the methodology used
[10]. Secondly, the identification of special programs for selected pa-
tient populations, e.g. frail patients and the female gender, definitely
stands out. Furthermore, the development of alternative models to
bridge the gap between the demand and supply of CPR services, partic-
ularly at the community level, or utilizing new technologies to increase
patient self-efficacy.

Another issue that is certainly fascinating from the cultural point of
view is that of epigenetics applied to CPR, that is the study of the dif-
ferent gene expressions in response to rehabilitation protocols, e.g. in
the field of physical training or dietary modification. On this subject we
are still at the dawn of research. However, we can glimpse the enor-
mous potential for which it will be possible, in the future, to calibrate
the rehabilitation program not only on cardiovascular risk scores or dis-
ability scores derived from population studies, but also on the patient’s
individual phenotype and to be able to induce, thanks to the CPR inter-
vention, epimutations positive for cardiorespiratory and muscle func-
tion.

From a very practical point of view and oriented towards providing de-
cisional support to the health professional in CPR, it would also seem im-
portant to promote and incentivize the research already in progress [88]
concerning the harmonization between DTCPs, identification/qualifica-
tion of rehabilitation needs based on ICF (International Classification
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a progressive and continuous evolution that has seen our discipline
change, from being almost exclusively “exercise-centric, version 1.0”,
to then go on to become “multidisciplinary, version 2.0”, including also
activities of prognostic stratification, clinical stabilization and opti-
mization of therapy. In the current historical phase, characterized by an
epidemiological evolution that has led to a marked increase in the eld-
erly population - destined to continue - with an equally important
growth of chronic pathologies, it is important that CPR also conducts a
critical review and undergoes a process of adaptation to this new re-
ality. Hence the reason for a “version 3.0”.

The contribution that we want to make here in this section is to un-
derline the current situation, with its shadows and lights, and to spell
out the future prospects/needs, drawing on what has been reported in
the position paper as a whole.

Shadows

1. CPR, despite its decades of history and the great vitality demon-
strated both at a cultural and operational level over the years, con-
tinues to be not adequately considered within the cardiology scene.
Furthermore, the importance of CPR at the clinical level and the
“health” benefits it provides are not well known by the benefici-
aries themselves, i.e. patients on the one hand and the health
system on the other. There is probably still some prejudice against
CPR based on fundamental misunderstandings: perhaps it is
thought that prevention is something that all health professionals
already know and realize, or that rehabilitation is nothing but phys-
ical activity, not much different from what can be performed in a
gym, simply with greater health supervision. As far as the health
system is concerned, there continues to persist a vision of a close
association between rehabilitation and physiotherapy, a vision in-
herited from neuromotor rehabilitation (probably no longer ade-
quate even for the latter) and translated sic et simpliciter to cardiac
and pulmonary rehabilitation. This seems to persist despite innu-
merable consensus documents elaborated by the various Scientific
Societies that, linked together on the cultural level, show that their
recommendations lie extremely far from this “base”.

2. The only concept that seems to have made a breakthrough in daily
clinical practice is that of considering CR as useful for “freeing up
beds” in acute care hospitals. This aspect is placed between the
“shadows” not because it is in itself negative but because CPR
cannot be interpreted as “a discharge rehabilitation”. If this were
so, it would soon become little different from long-term care, a
lower-cost care setting where to refer the acute patient, with prob-
lems more prevalently social than health, and not a field of care
with different settings and different levels of treatment intensity,
to which patients must be initiated according to their needs and
their actual chances of recovery.

3. The fact that the so-called “rehabilitation in cardiology” is consid-
ered by the health care system and by the institutional interlocutor,
as a part of rehabilitation and not of cardiology. This leads to a loss
of specificity and characterization, not useful for CPR and espe-
cially for patients.

4. The reality of CPR in the national territory is extremely varied,
both from the point of view of its actual presence and the type of
services offered. The CPR offer is also biased towards the inpatient
regimen compared to the outpatient and often does not reflect the
organizational and functional characteristics necessary to guar-
antee an adequate treatment outcome.

5. Even if this position paper has referred to the so-called “secondary
prevention clinics” several times, the feeling is that in reality we
are talking about a very fluid entity. Over and above the outpatient

pathways, simple or complex, which are attached to inpatient CR
facilities or classify themselves as outpatient rehabilitation facili-
ties, most of these “secondary prevention clinics” coincide with the
outpatient clinics for “ischemic heart disease or post-infarct” of
acute care hospitals. And even if they carry out a fundamental and
very important activity, they are often not in the optimal organiza-
tional and functional conditions to develop an adequate “path of
secondary prevention”.

6. The problem of limited patient access to CPR is widely discussed in
this position paper. This aspect is an element of great importance
for healthcare planning. Beyond the obvious simplification, if in
the United States it is believed that the increase in participation in
CPR programs from 20% to 70% may lead to a reduction of 25,000
deaths and 180,000 hospitalizations per year24, it follows that every
“plus or minus” percentage point of membership in national CPR
programs equates to “an increase or decrease” of 500 deaths and
3600 hospitalizations per year. It is reasonable to suppose that
public opinion, and perhaps even the system, is not very aware of
these elements.

7. The need to give clear evidence of the results obtained from a CPR
program in the individual patient, in a way that is easily under-
stood by the institutional interlocutor and comparable with other
rehabilitation disciplines. Continuing to use purely technical-car-
diovascular language, referring to a set of parameters (e.g. NYHA
class, peak VO2, Watt, meters walked on the walk test, quality of life
score, etc.), and not describing the outcome obtained in the person
as a whole, has proven little effective in recent years.

Lights

1. The most important light is the effectiveness of CPR, demonstrated
not only by the innumerable meta-analyses that have included
mostly North American or Northern European cases and have been
often cited in this position paper, but now also by large Italian na-
tional cases [11,29], with results that are based on both clinical
and administrative data and can be deduced from both the outpa-
tient and inpatient content.

2. Multi-interdisciplinarity: this principle, which everyone now talks
about and which has now become inflated in the medical conven-
tions of each specialized branch, has been an integral part of CPR
and its way of working for decades. The so-called chronic patient,
often elderly and suffering from multiple pathologies, requires nec-
essarily a multi-interdisciplinary treatment approach. The epi-
demiological reality places CPR in an ideal position to help provide
an effective response to the current and future health needs of the
population.

3. Its size. Despite the numerous “shadows” mentioned above, CPR is
a reality of respectable dimensions. As reported in the last
ISYDE.13-Directory [17], in 2013, there were 221 CPR facilities
registered in our country, an increase compared to the previous 5-
year period, with more than 3200 beds and 102 outpatient sites. It
is, hence, a non-negligible reality, serving both patients and the
health system.

4. The cultural and scientific vivacity that has made CPR a real labo-
ratory in which ideas and projects have been experimented and
proposed to the scientific community, making the CPR community
open to innovations on the one hand and challenges on the other.

Prospects and needs

1. CPR is called on to transmit the culture of prevention and reha-
bilitation with increasing effectiveness, decision and avail-
ability, outside its own confines. This is a mission that belongs
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to us because in CPR there is concentrated the maximum of pro-
fessional competence and experience on this subject. No one
has doubts about the fact that the know-how of hemodynamics,
electrophysiology or coronary intensive care resides among pro-
fessionals working in those fields. The same principle must also
apply to CPR, and those who work in this sector must make
themselves available to transmit our culture. For the good of pa-
tients, prevention and rehabilitation must start the moment a
cardiac patient is admitted to hospital or visits the GP and not
be seen as an “aftermath”, i.e. pertaining always to someone
else.

2. CPR must express its results, in the individual patient, through
global indicators, applicable to the person in the various functional
areas and based on scales, which at the same time are interna-
tionally recognized and understandable by the institutional inter-
locutors. For example, the identification and qualification of reha-
bilitation needs through the ICF (International Classification of
Functioning) is possible and can represent an important topic of
work and development in order to be able to express in the indi-
vidual patient the outcomes of a CPR intervention in terms of func-
tional recovery at the level of the person as a whole [88]. The epi-
demiological revolution we are currently witnessing will increas-
ingly impose the adoption of functional outcomes centered on
quality of life, both at the level of the individual patient and in clin-
ical trials [30].

3. CPR must accept the need to measure itself in terms of its own re-
sults and declare minimum levels qualifying a CPR program. The
experience of Minimal Care [20], developed by the non-medical
areas of GICR-IACPR, should be an example to the entire CPR com-
munity. Declaring the minimum levels for a CPR program is nec-
essary to discriminate between what is and what is not CPR ac-
cording to evidence-based medicine.

4. CPR must fully accept the challenge imposed by epidemiology and
the health system. Inpatient departments must be made increas-
ingly available and be organized for complex patients, up to the
point of developing UICRs. At the same time, it is necessary to de-
velop and stimulate outpatient pathways for patients with mod-
erate-low complexity, also to increase the rate of referral to CPR
and so avoid that today’s low-risk patients become high-risk pa-
tients tomorrow. Naturally, the above cannot be achieved in the ab-
sence of an adequate sensitivity to the issue on the part of the in-
stitutions.

5. Prevention is the key element to guarantee the sustainability of
the health system in the near future. Secondary prevention, and
therefore CPR, are destined to play a central role in this process. Of
the importance of this the CPR community must become fully
aware.

6. CPR must preside over the continuity of care path and move in
the direction of “Individualized Medicine” and “Precision Medi-
cine”, entering into the e-Health and m-Health sectors. It is im-
portant that the anecdotal experiences of telemedicine surveyed
by ISYDE.13-Directory [17] be developed and become care
modes complementary to the traditional ones. It is important
that the CPR community begins to use and becomes more and
more familiar with terms such as biomarkers, genetics, and epi-
genetics.

7. The CPR sphere must connect ever more closely with that of the pa-
tient community. This is an important step to improve the aware-
ness of their importance on the part of those who benefit from CPR
programs, both at the local community level and at the Scientific
Society level. In the absence of this connection it will be difficult to
dispel the “shadows” mentioned above.
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