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Abstract: This study aimed to summarise different interventions used to improve clinical models and
pathways in the management of chronic and acute heart failure (HF). A scoping review was conducted
according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
statement. MEDLINE (via PubMed), Embase, The Cochrane Library, and CINAHL were searched for
systematic reviews (SR) published in the period from 2014 to 2019 in the English language. Primary
articles cited in SR that fulfil inclusion and exclusion criteria were extracted and examined using
narrative synthesis. Interventions were classified based on five chosen elements of the Chronic
Care Model (CCM) framework (self-management support, decision support, community resources
and policies, delivery system, and clinical information system). Out of 155 SRs retrieved, 7 were
considered for the extraction of 166 primary articles. The prevailing setting was the patient’s home.
Only 46 studies specified the severity of HF by reporting the level of left ventricular ejection fraction
(LVEF) impairment in a heterogeneous manner. However, most studies targeted the populations with
LVEF ≤ 45% and LVEF < 40%. Self-management and delivery systems were the most evaluated CCM
elements. Interventions related to community resources and policy and advising/reminding systems
for providers were rarely evaluated. No studies addressed the implementation of a disease registry.
A multidisciplinary team was available with similarly low frequency in each setting. Although HF
care should be a multi-component model, most studies did not analyse the role of some important
components, such as the decision support tools to disseminate guidelines and program planning that
includes measurable targets.
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1. Introduction

Chronic heart failure (CHF) is a major public health problem because of its high
prevalence and complexity. Although the prognosis of CHF has improved, it remains
a severe condition with a high frequency of acute decompensations requiring frequent
hospitalisations and continuous care imposing complex health needs upon patients.

The prevalence of HF increases with age, ranging from about 1% in those younger
than 55 years to more than 10% in those older than 70 years [1–3]. However, the true
prevalence of heart failure is likely higher since epidemiological studies include only
diagnosed cases [4]. The incidence of heart failure in Europe and the USA ranges widely
from 1 to 9 cases per 1000 person-years. Among studies limited to older adults, the average
incidence reaches 16 cases per 1000 person-years [5,6]. According to recent epidemiological
studies conducted in high-income countries, the age-adjusted incidence of HF is decreasing,
partly as a result of better management of hypertension and other conditions causing HF.
However, with the ageing of the population and increase in hypertension diagnosis, the
number of newly diagnosed HF cases increased as well as the number of prevalent cases
leading to the increased number of re-hospitalisations, deaths, and overall burden of the
disease, imposing an urgent need for reorganisation of current HF management models of
care and reprioritisation of resources [7,8].

Reallocation of CHF diagnostic and care to the primary care and community was advo-
cated to improve the care of patients with this chronic disease and multiple comorbidities
and to make it more patient-oriented. Programs involving multi-component interventions
and multidisciplinary teams represent a recommended strategy to improve outcomes in
patients with CHF as they effectively reduce HF hospitalisations, mortality, and all-cause
hospitalisations [5]. Moreover, they improve adherence to guidelines and facilitate the
approach to complex health and social problems that affect patients and caregivers. There
is a vast body of evidence showing the effectiveness of multidisciplinary HF care imple-
mented in various settings and using a range of delivery models, including home-based,
clinic-based, and telemonitoring approaches, depending on the patient’s needs, health
system organisation, and available resources [9]. Among these strategies, the Chronic
Care Model has been defined by the US Health Resources and Service Administration as
“a model with key elements of a health care system that encourage high-quality chronic
disease care: the community, the health system, self-management support, delivery system
design, decision support, and clinical information systems” [10].

Chronic Care Models (CCM) adopting multidisciplinary healthcare programs and
diagnostic-therapeutic paths (PDTA) have been shown to be effective in improving health
outcomes in different chronic diseases, at least in some studies [11–14]. However, the
evidence about the effectiveness of a CCM approach to HF care is inconclusive [15–21]. With
the exception of self-care interventions [22], it is unknown which elements or combination
of CCM elements could improve healthcare practice and health outcomes since there is
substantial heterogeneity in the interventions implemented in primary care to improve
CHF care delivery [23].

The study aimed to summarise and characterise the interventions used to improve
disease management models and clinical pathways in the management of the chronic
and acute phases of HF patients and to describe prevalent settings of care, the severity of
targeted patients, and the professionals involved.

2. Materials and Methods

This scoping review tried to answer the following research question “What are the
common features that distinguish and/or unite the different disease management interven-
tions and clinical pathways to manage chronic and acute phases of adult patients with heart
failure at different levels of LVEF?” The protocol is available on request from the corre-
sponding author. We have used the PRISMA Extension for Scoping Reviews checklist [24]
in the reporting of this review (Supplementary Table S1).
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2.1. Eligibility Criteria

We examined primary articles of the systematic reviews already present in the litera-
ture evaluating the effect of disease management interventions and clinical pathways for
patients with heart failure in both phases of the disease, acute and chronic. This choice
focused on interventions that were submitted to an evaluation and that were considered
similar enough to other interventions to be grouped in a systematic review. The PICO(S)
framework (Population, Intervention, Comparator, Outcomes, Study design) was used to
frame the search strategy (Table 1).

Table 1. PICO question.

Description Scope

Population Adult patients with heart failure at any stage of the disease

Intervention Multicomponent disease management interventions and clinical pathways
to manage the chronic and acute phases of HF patients

Comparator Standard care (routine or standard care, as defined by the primary studies)

Outcomes Studies investigating any outcome of efficacy, effectiveness, and costs will
be considered

Study design
All study designs were included, given the broad scope of the review. No
limits were given on the duration of the intervention or the length of
follow-up.

2.2. Inclusion and Exclusion Criteria

Due to the broad scope of the review and the substantial number of studies anticipated,
only systematic reviews describing multicomponent interventions were considered in the
first phase. All primary articles cited in the identified systematic reviews were included in
the review.

Studies were relevant for this systematic review if they considered the adult population
with HF at any stage of the disease, while patients with cardiac disorders other than HF,
with less than 18 years of age, or with congenital HF were excluded. The intervention was
any disease management intervention or a clinical pathway used to manage the chronic
and acute phases of HF. Studies that did not consider multicomponent interventions were
excluded. The comparison group received standard care as defined by the primary studies.

2.3. Information Sources, Search Strategy and Selection Process

A search strategy (Supplementary Table S2) was developed, including author key-
words and database subject headings (MeSH) for three main concepts: heart failure, disease
management interventions, and clinical pathways to manage the chronic and acute phases
of HF patients.

The search strategy adapted to each database queried was used to search for SRs in
the following databases: MEDLINE (via PubMed), Embase, The Cochrane Library, and
CINAHL published in the last 5 years in English. The selection by title and abstract of
articles to be included for full-text evaluation was carried out by two reviewers (CP, PGR).
The selection of full-text articles was carried out by a single reviewer (CP), with a cross-
check by another reviewer (OD) on 20% of the selected full-text articles. All inconsistent
results were discussed by the reviewers and supervisor (PGR). The study selection process
is described in the PRISMA flow chart (Figure 1).
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Figure 1. Flowchart of study selection.

2.4. Data Charting Process and Data Items

Data extraction from the full-text articles included in the selected SRs [15–21] by two
reviewers (CP and LM) using a data extraction form. It included the year of publication,
the country of publication, the name of the first author, the name of the article, the objective
of the study, the study design, the characteristics of the population included (inclusion
criteria and sample size), the duration of the study and the follow-up, the description
of the intervention, the care settings and the actors involved in the intervention whether
health, social or community resources. A shorter version of the extraction form was devel-
oped for the description purposes, including study author, year of publication, number
of patients overall and in each group, the population included in terms of % of LVEF
impairment, aim, intervention, and control description and follow up period, is presented
in Supplementary Table S3.

2.5. Classification of Interventions and Actions

The classification was made by two reviewers (OD and CP) and consequently ap-
proved by the supervisor (PGR). The identification of conceptual areas of intervention
and their components was based on the Chronic Care Model framework [25] (Table 2).
Based on the available literature [26–28], the intervention components were classified as
relevant for one of the CCM elements: self-management support, decision support, com-
munity resources and policies, delivery system, and clinical information system. We did
not consider the health system as a separate element, since most of the interventions were
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carried out in the health system and classifying their components as targeting the health
system or not would be arbitrary. A detailed description with examples of intervention
components within each CCM element is provided in Table 2. Interventions retrieved were
classified by level of LVEF impairment, setting (inpatient, outpatient, primary care, and
home), and study size (<100, 100–1000, >1000). Due to heterogeneity in LVEF classification,
disease severity was classified for convenience in the following categories based on levels
of LVEF impairment:

• standard or common classification according to the European Society of Cardiology
(ESC) guidelines [29]:

- ≥50% (normal LVEF or HF with preserved EF (HFpEF))
- 40–49% (HF with mid-range ejection fraction (HFmrEF)),
- <40% (HF with reduced EF (HFrEF)),

• other classification containing LVEF cut-offs that overlap with ESC criteria, and
• not specified, in case of missing information on LVEF classification.

Table 2. Classification of conceptual areas of intervention disease management and its components
based on the Chronic Care Model framework [25].

CCM Element Description of the CCM
Element

Intervention
Components Description and Example

Self-management
support

Emphasis on the importance
of the central role the patients
have in managing their own
care.

Educational interventions

Educational interventions on
self-monitoring, medical management,
decision making, or adoption and
maintenance of health-promoting
behaviours, divided into:
- mHealth-based interventions (delivery of
health messages, interventions, and
verification of notions provided through
education via mobile phones, tablets, and
other wireless technologies),
- eHealth (web-based computer-tailored
interventions) and
- face-to-face teaching sessions conducted
by educators using written or printed
materials

Motivational counselling
and/or behavioural
therapy/support

Telephonic or face-to-face motivational
counselling sessions focused on
self-monitoring and medical management,
decision-making, or adoption and
maintenance of health-promoting
behaviours.

Family and caregiver
education/support

Any kind of educational, motivational,
behavioural intervention oriented towards
a family member or caregiver.

Physical activity Provision of individual or group physical
activity lessons, instructions, or programs.

Self-monitoring and
medical management tools

Distributed logs, notebooks, calendars, and
dosette boxes or provided technological
aids (electronic reminders, phone cues) for
self-monitoring, for example, salt intake or
weight control.

Telephone advice lines

Working hours or out-of-hours
answerphone system providing
advice/support service about
self-management.
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Table 2. Cont.

CCM Element Description of the CCM
Element

Intervention
Components Description and Example

Decision support
Integration of evidence-based
guidelines into daily clinical
practice

Integrated CHF protocols
into routine practice

Implementation of protocols or guidelines
into daily clinical practice.

Provider education Any kind of education or case discussions
with care providers, usually nurses.

Linkages between primary
and speciality care

Organisation or coordination of patient
care activities and sharing of clinical
information between different
professionals involved in primary care and
speciality health services.

Community
resources and
policies

Developing partnerships with
community organisations that
support and meet patients’
need

Linking patients to outside
resources

Referring a patient to a local community
health program, church-based support
groups, and clinic-based support groups.

Logistic support
Providing transport to patients from home
to the outpatient clinic or community
intervention site.

Third sector involvement
Activities with community-based
organisations, volunteer groups, self-help
groups, centres for the elderly, etc.

Community-based
self-management
programs

Group intervention attended in the
community aims to improve disease
control and promote self-efficacy.

Social support

Social support provided by
community-based organisations or
involvement in social structures within the
community.

Delivery system

Focus on teamwork and an
expanded scope of practice for
a team member to support
chronic care

Patient care
planning/discharge
planning

Development of an individualised
discharge plan or adaptation of
recommendations and prescriptions for a
patient prior to their discharge from the
hospital.

Telemedicine/remote
monitoring

Use of telecommunication equipment to
remind patients or detect early signs and
symptoms of heart failure.

Multidisciplinary team
Involvement of three or more providers
from different healthcare specialities in
patient care.

Advanced practice nurse
involvement

Advanced practice nurses are involved in
the provision of care services.

Nurse-led/Nurse case
manager

The activities of management, assessment,
planning, and coordination of patient care
are carried out under the responsibility of
the nurses.

Clinical information
system

Developing information
systems based on patient
populations to provide
relevant client data

Disease registry

Computer or web-based applications or
systems used to capture, manage, and
provide information about the specific
condition to support organised care
management of patients.



Healthcare 2023, 11, 1227 7 of 25

Table 2. Cont.

CCM Element Description of the CCM
Element

Intervention
Components Description and Example

Monitoring indicators and
feedback to the provider

Collecting and sharing biometric data and
patient-reported insights with care teams
who evaluate trends and intervene, if
necessary.

Advising/reminders
systems for providers

E-mails or messages sent to nurses that
contain reminders, instructions, and/or
guidelines.

System for sharing
information between
providers

Web-based medical records accessible to all
health professionals involved in the care of
the patient.

2.6. Synthesis of Results

To better represent the heterogeneity that emerged in the conceptual frameworks of
the intervention and its components, the results were aggregated following the Chronic
Care Model framework [25]. This model was used for the classification given that at the
clinical practice level, five areas or elements of the Chronic Care Model are considered to
influence the ability to provide effective chronic disease care: self-management support,
delivery system design, decision support, community resources and policies and clinical
information systems. Description with definitions and examples of the CCM elements and
intervention components are presented in Table 2.

3. Results
3.1. Selection of Sources of Evidence

Out of 155 unique SRs retrieved, 41 SRs were considered relevant in the screening
phase, of which seven SRs [15–21] were considered for the extraction of primary articles.
Overall, 166 unique primary studies were included in this review (Figure 1) [30–195].

3.2. Characteristics of Included Studies

Characteristics of the included studies are reported in Supplementary Table S3. Of
the 166 studies included, 161 had different quantitative study designs (139 RCT, 1 non-
randomised trial, 9 cohort studies, 12 other study designs), and five were qualitative
studies. Most of the evaluated interventions were implemented in North America (USA:
73, Canada: 6), followed by EU countries (63, of which 11 were from the UK), Australia (7),
Asia (11), and South America (6). The sample size ranged from 10 to 3031, with 13 studies
including more than 1000 patients. Studies with small samples were usually conducted
in academic settings, while larger samples were used in studies that usually evaluate the
efficacy or feasibility of the intervention. The home was most frequently the setting of the
intervention (118), followed by equally represented inpatient and outpatient clinics (56
and 53 studies, respectively), while only 13 studies evaluated interventions in the primary
care setting.

Out of 166 studies included, only 46 specified the severity of HF by reporting the
level of LVEF impairment. The majority of studies included HF patients with HFrEF
(LVEF < 40%) (n = 19), while only four [41,49,50,122] and one study [154] considered pa-
tients with HFmrEF (LVEF 40–49%) and HFpEF (LVEF ≥ 50%), respectively. Twenty-two
studies examined specific target populations with LVEF range that overlap with the ESC classi-
fication, such as LVEF ≤ 55% (3 studies) [107,177,178], LVEF ≥ 45% (4 studies) [86,128,141,146],
and LVEF ≤ 45% (21 studies) [36,41,44,49,50,73,80,91,93,115,122,126,136,141,143,145,146,
155,163,177,180].
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3.3. Description of the Interventions

Overall, self-management (152 studies) and delivery system interventions (132 studies)
were the mostly evaluated CCM elements, followed by decision support (69 studies) and
clinical information system (53 studies) (Table 3). Interventions related to community
resources and policy were subject to evaluation only in 7 out of 166 included studies. Face-
to-face education, self-monitoring and medical management tools, and mHealth education
were the most analysed aspects of self-management support, while eHealth education and
physical activity were the least represented ones. Telemedicine/remote monitoring and
advanced practitioner nurse involvement were the two most evaluated components of the
delivery system. All three aspects of the decision support (integrated CHF protocols into
routine practice, provider education, and linkage between primary and speciality care)
were equally represented. Monitoring indicators and feedback to providers and sharing
information between providers were the two predominant components of the clinical
information system element. Only eight of 53 studies assessed the effectiveness of the
advising/reminding system for providers, while no studies addressed the implementation
of a disease registry. Few studies that evaluated community resources and policy focused
mostly on social support while linking patients to outside resources, logistic support,
third-sector involvement, and community-based self-management programs were even
less represented.

As summarised in the Venn diagram (Figure 2), most of the interventions covered
more than one CCM element, but only one study [40] combined components from all
CCM elements under study (self-management support, delivery system, decision sup-
port, community resource and policy, and clinical information system). Self-management
support interventions were frequently analysed in the presence of a delivery system
(telemedicine/remote monitoring) (120 studies), decision support (66 studies), or clinical in-
formation system interventions (55 studies). Less frequently, decision-support interventions
were combined with delivery system interventions (58 studies).
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Table 3. The number of studies by type of setting, type of intervention, and HF severity (level of
LVEF impairment).

Severity (LVEF)

Not Specified
n = 120

ESC Classification Other Classification
Overall
n = 166≥50%

N = 1
40–49%
N = 4

<40%
N = 19

≥45%
N = 4

≤45%
N = 15

≤55%
N = 3

Setting

Inpatient 44 1 1 6 / 4 / 56

Outpatient 34 1 / 10 / 7 1 53

Primary care 9 / 1 / 3 / 13

Home 87 1 3 13 4 7 3 118

Intervention

Self-management
support

m-Health education 57 / 2 8 3 5 / 74

e-Health education 17 / / 5 / 1 / 23

Face-to-face didactic
session 84 1 3 12 4 13 3 120

Motivation counselling
and/or behavioural
therapy/support

35 1 / 6 2 3 / 47

Family and caregiver
education/support 36 / 2 4 3 8 3 56

Physical activity 8 / / 1 2 2 1 15

Self-monitoring and
medical management tools 62 1 1 6 3 6 / 79

Telephone advice lines 41 1 / 5 / 3 2 52

Overall 109 1 4 16 4 15 3 152

Decision support

Integrated CHF protocols
into routine practice 28 / 1 2 / 2 / 33

Provider education 18 / / 2 2 3 / 25

Linkage between primary
and speciality care 19 / / 5 / 3 2 29

Overall 50 0 1 9 2 5 2 69

Community
resource and
policy

Linking patients to an
outside resource 4 / / / / 1 / 5

Logistic support / / 1 / 1 / 2

Third sector involvement 1 / / / / 1 / 2

Community-based
self-management programs 2 / / / / / / 2

Social support 8 / / 1 / 3 / 12

Overall 5 0 0 1 0 1 0 7

Delivery system

Patient care
planning/discharge
planning

25 / / 2 / 2 / 29

Telemedicine/remote
monitoring 56 / 2 12 / 2 3 75

Multidisciplinary team 23 / / 5 / 3 1 32

Advanced practitioner
nurse involvement 37 1 2 7 3 7 1 58

Nurse-led/nurse case
manager 25 / / 4 / 4 2 35

Overall 97 1 3 14 3 11 3 132

Clinical
information
system

Disease registry / / / / / / / /

Monitoring indicators and
feedback to the provider 21 / 1 12 / 1 1 36

Advising/reminding
system for providers 7 / / 1 / / / 8

Sharing information
between providers 12 / 2 3 / 2 1 20

Overall 35 0 2 12 0 2 2 53
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3.4. Type of Intervention Components by Level of LVEF Impairment, Setting, and Size

When considering studies that specified HF severity, populations with LVEF ≤ 45%
and LVEF < 40% were analysed the most (Table 3). Consequently, all CCM elements and
interventions were mostly analysed in these groups of patients.

Self-management support, decision support and delivery system were mostly imple-
mented in the home setting and to a lesser extent in inpatient and outpatient setting, while
clinical information system was predominantly related to home and outpatient care due
to the collection and processing of clinical information data within the remote monitoring
(Table 4). Interestingly, provider education was frequently offered to health workers con-
ducting interventions in the home setting, while workers in other health settings were less
subject to educational interventions. Only half (23 out of 56) studies conducted in inpatient
settings offered a discharge/care planning intervention.

Table 4. Intervention type by setting.

Inpatient
n = 56

Outpatient
n = 53

Primary Care
n = 13

Home
n = 118

Overall
n = 166

Self-management
support

m-Health education 23 17 6 58 104

e-Health education 6 8 1 19 34

Face-to-face didactic session 49 43 10 84 186

Motivation counselling
and/or behavioural
therapy/support

21 14 4 35 74

Family and caregiver
education/support 23 17 5 45 90

Physical activity 3 4 2 8 17

Self-monitoring and medical
management tools 33 26 8 58 125

Telephone advice lines 28 16 3 41 88

Overall 53 49 12 108 222

Decision support

Integrated CHF protocols
into routine practice 11 13 4 22 50

Provider education 7 5 2 14 28

Linkage between primary
and speciality care 9 12 2 19 42

Overall 22 23 6 45 76

Community
resource and
policy

Linking patients to outside
resources 1 2 1 2 6

Logistic support / 1 1 1 3

Third sector involvement 1 / 1 1 3

Community-based
self-management programs 1 1 / 1 3

Social support / / / / /

Overall 2 3 1 4 10
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Table 4. Cont.

Inpatient
n = 56

Outpatient
n = 53

Primary Care
n = 13

Home
n = 118

Overall
n = 166

Delivery system

Patient care
planning/discharge
planning

23 6 1 26 56

Telemedicine/remote
monitoring 26 20 5 64 115

Multidisciplinary team 17 14 4 19 59

Advanced practitioner nurse
involvement 17 22 3 42 83

Nurse-led/nurse case
manager 12 14 3 29 58

Overall 49 40 8 101 198

Clinical
information
system

Disease registry / / / / /

Monitoring indicators and
feedback to the provider 8 13 / 30 51

Advising/reminding system
for providers 1 3 / 5 9

Sharing information
between providers 4 5 2 15 26

Overall 11 17 4 40 72

All CCM elements were predominantly analysed in studies with medium sample sizes
(100–1000 patients) and in home settings (Table 5). Studies with more than 1000 patients
were conducted mostly in home settings and analysed self-management interventions,
delivery systems, and clinical information systems.

Table 5. Intervention type by study size.

Study Size

<100
n = 35

100–1000
n = 118

>1000
n = 13

Overall
n = 166

Setting

Inpatient 8 36 6 50

Outpatient 11 36 3 50

Primary care 2 10 12

Home 26 77 11 114

Intervention
Self-management
support

m-Health education 19 47 6 72

e-Health education 5 15 2 22

Face-to-face didactic session 22 83 7 112

Motivation counselling and/or
behavioural therapy/support 11 28 6 45

Family and caregiver
education/support 9 39 5 53

Physical activity 4 8 / 12

Self-monitoring and medical
management tools 15 51 6 72

Telephone advice lines 6 37 5 48



Healthcare 2023, 11, 1227 12 of 25

Table 5. Cont.

Study Size

<100
n = 35

100–1000
n = 118

>1000
n = 13

Overall
n = 166

Overall 32 102 10 142

Decision support

Integrated CHF protocols into
routine practice 3 23 3 29

Provider education 5 15 3 23

Linkage between primary and
speciality care 1 23 4 28

Overall 9 47 7 63

Community
resource and
policy

Linking patients to an outside
resource / 4 / /

Logistic support / 12 / /

Third sector involvement / 1 / /

Community-based
self-management programs / / / /

Social support / / / /

Overall / 5 / 5

Delivery system

Patient care planning/discharge
planning 3 19 4 26

Telemedicine/remote monitoring 13 54 6 73

Multidisciplinary team 6 21 3 30

Advanced practitioner nurse
involvement 13 37 7 57

Nurse-led/nurse case manager 20 57 8 85

Overall 28 85 12 125

Clinical
information
system

Disease registry / / / /

Monitoring indicators and
feedback to the provider 8 24 3 35

Advising/reminding system for
providers 3 2 2 7

Sharing information between
providers 3 15 2 20

Overall 11 35 15 61

3.5. Team Organisation Structure by Setting and LVEF Impairment

Interventions with the multidisciplinary team were available with similarly low fre-
quency in each setting, except the primary setting, where only 4 out of 59 studies with
multidisciplinary intervention were conducted (Table 4).

Nurses and cardiologists were the most involved professionals in all settings (Table 6).
Around half of the included studies had APC nurse involved, while nurse case manager
was involved in 53 studies. They were involved mostly in studies conducted in the
home and outpatient settings. In all cases, they were responsible for coordinating and
managing care, supporting patient self-care, and ensuring that planned follow-ups were
carried out. Other professionals, such as pharmacists, nutritionists, physiotherapists, social
workers, physicians, geriatricians, psychologists, and psychiatrists, were considered in
multidisciplinary care but not as a part of the dedicated team.
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Table 6. Professionals involved by type of setting and HF severity.

Setting HF Severity (LVEF)

Inpatient
n = 56

Outpatient
n = 53

Primary
Care

n = 13

Home
n = 118 Overall ≥50%

N = 1
40–49%
N = 4

<40%
N = 19

≥45%
N = 4

≤45%
N = 15

≤55%
N = 3 Overall

Advance
practice nurse 19 22 3 44 88 1 2 7 3 7 1 21

Nurse-led 10 14 3 26 53 / 4 4 2 10

Nurse 29 19 6 50 104 / 1 6 1 7 1 16

Cardiologist 19 22 7 32 80 / 2 10 / 2 1 15

Geriatrician 2 1 / 1 4 / / / / / / /

Pharmacist 7 4 3 13 27 / / 2 / 2 1 5

Physician / 1 / 1 2 / / 7 / 2 1 10

Psychiatrist 2 / 1 1 4 / / 1 / 3 / 4

Psychologist 2 2 2 1 7 / / / / / / /

Physiotherapist 1 / / / 1 / / / / 1 / 1

Dietist/nutritionist 12 6 2 12 32 / / / / 2 / 2

Social worker 7 5 1 9 22 / / 1 / / / 1

Occupational
therapist / / 1 / 1 / / / / / 1 1

Students
pursuing
premedical
track

1 / / 1 2 / / / / / / /

Patients / / / 1 1 / / / 1 / / 1

Studies that included patients with HF with reduced EF (<40% LVEF) involved mostly
cardiologists, physicians and APC nurses, while nurse case managers and other health
specialists were less often considered.

3.6. Qualitative Studies

All five qualitative studies included [99,114,125,167,185] were conducted with a phe-
nomenological approach. The common objective of these studies was to investigate the
most commonly perceived barriers to self-care management. Lack of awareness, depression,
weight problems, difficulty in exercising, fatigue, poor communication with the doctor,
and poor family support, are the most frequently detected obstacles to self-management.
The self-care regimen CHF was perceived by both patients and physicians as work, but
patient-physician dyads show divergent interpretations of such labour. Physicians per-
ceived patients as not participating enough in self-care despite they considered instructions
being “easy”. Patients perceived themselves as being able to understand what to do but
needing help on how to perform self-care.

4. Discussion

We carried out a scoping review of 166 primary articles cited by the 7 SRs to understand
better which interventions proposed and evaluated so far have been used to improve dis-
ease management models and clinical pathways of the chronic and acute phases of HF. The
results were categorised and interpreted following five CCM elements (self-management
support, decision support, community resources and policies, delivery system, and clini-
cal information system). Overall, self-management interventions (face-to-face education,
self-monitoring and medical management tools and m-health education) and delivery
system interventions (telemedicine/remote monitoring and advanced practitioner nurse
involvement) were the mostly evaluated CCM elements, while interventions related to
community resource and policy were rarely evaluated, as well as advising/reminding
system for providers. No studies addressed the implementation of a disease registry. Only
one study evaluated all five CCM elements considered in this study [40].
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The studies were carried out in different healthcare contexts; nevertheless, some
common concepts emerged. The prevailing management setting investigated was the
patient’s home, given that self-management interventions were the most evaluated CCM
elements. Actions to improve or support self-management, such as patient and/or caregiver
education, were frequently analysed in the presence of changes in the delivery system, in
particular the introduction of telemonitoring, and less frequently in the implementation of
clinical information system interventions (monitoring indicators and feedback to provider.
Such a combination of interventions was predominantly conducted in the home setting and
delivered by APN nurses. Self-care interventions are mainly used in the population with
LVEF ≤45%, as well as for interventions referred to the other intervention areas provided
by the CCM. The severity of HF was classified in a heterogeneous manner in the retrieved
studies, and only in some cases %LEVF was specified. Greater clarity and harmonisation
of HF severity classification are needed to understand which intervention to prioritise
according to the severity of HF [9].

Self-care support can be offered to individual patients, the patient-caregiver dyad,
or groups of patients through mHealth and eHealth educational interventions on self-
monitoring and medical management or through face-to-face didactic sessions by edu-
cators using printed or written materials. Educational interventions using eHealth or
web approach are less represented, although they could improve healthcare accessibility
and overcome geographic inequalities as well as organisational challenges for families
and caregivers. Furthermore, the impact on health inequalities of interventions based on
mHealth needs to be carefully assessed. In fact, despite the fact that mHealth gives great
opportunities given the high penetrance of smartphones in all socio-economic strata and
educational levels of the population, it also may introduce barriers to access in those HF
patients, usually the oldest and most socially fragile ones, who have low digital literacy.

Discharge planning and follow-up monitoring remain fundamental steps to assure a
continuum of care between hospital and primary care management of patients with heart
failure. Emphasis is placed on patient/caregiver education as a fundamental intervention
of the care pathway, and post-discharge monitoring frequently includes checks on acquired
educational notions and reinforcement interventions aimed at increasing self-care and
self-monitoring skills. Yet only half of the included studies conducted in inpatient settings
offered a discharge/care planning intervention, and discharge planning was rarely analysed
together with patient or caregiver education.

When the structure of the care team (physician, nurse, etc.) was studied, nurses and
cardiologists were the most frequently involved professionals in all settings, followed by
nutritionists and pharmacists. A multidisciplinary team was considered in only one-third
of studies that evaluated delivery systems. Multidisciplinarity was the least evaluated
in the primary care setting; this may be because the multidisciplinary team in a hospital
setting is already a well-established standard, while in outpatient and home care, it is not.
Interestingly, health provider education was mostly offered to health workers conducting
interventions in the home setting, while workers in other health settings were less frequently
targeted by educational interventions. This suggests that the transition of CHF care to
primary care in terms of setting and the professionals involved has not been fully developed
despite suggestions and efforts [29].

In most cases, multidisciplinary consultation was accompanied and facilitated by the
presence of an advanced practice nurse and less frequently by the nurse case manager,
although their function was mentioned with different terms (care coordination, nurse
management, nurse-led care) but with similar tasks. The advanced practice nurse in the
literature does not have a universally accepted definition, as well as the required skills
and the level of advanced training required are often not described, despite having an
important role in supporting patient self-care and ensuring the planning and conduct of
patient follow-up as required by care plans.

Clinical information systems and decision support tools to facilitate the application of
the guidelines on which the model is based by healthcare professionals are less represented
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in the literature. Telemedicine and quality improvement measures and monitoring need
specific information systems. In the retrieved studies, the development of information
systems was reported mainly when telemedicine interventions were included, while inter-
ventions to improve connections between health providers and between health providers
and patients are less represented. Feedback to professionals showing their performance
levels against chronic disease indicators and implementation of disease registries were not
evaluated at all. The role of clinical information systems has been underestimated or not
emphasised in the studies evaluating interventions to improve the new management of
chronic diseases in primary care despite its well-recognised role in planning appropriate
care for patients with different comorbidities [196].

In the retrieved studies, the involvement of community resources was scarcely consid-
ered. In the few studies involving resources outside the health system and the patient’s
family, these are mostly considered for supporting self-help groups involving peer lead-
ers and student volunteers. We did not find studies evaluating a deeper involvement of
public services not related to the health system, nor the involvement of informal social
networks to reduce logistical barriers for patients and to sustain caregivers. Despite there is
evidence that community involvement can help patients and caregivers be more compliant
with certain cues (facilitating travel, helping time balance for caregivers) and can facilitate
healthy lifestyle choices [40,45,164], we must note that there are very few experiences
reported in the scientific literature for chronic care of HF. Our results should be read in
light of some limits. We only tried to describe the main components of the interventions
employed to improve disease management models and clinical pathways in the care of
the chronic and acute phases of HF patients. Therefore, we decided not to evaluate the
quality of the included studies. Furthermore, we could not evaluate the proposed models
for their feasibility nor if they have been actually implemented or were just experimented
with in academic settings. Moreover, we have described interventions with respect to
the CCM, which is considered a high-quality approach to traditional HF management;
however, focusing on the complex intervention, we probably missed some of the most
innovative parts of HF management, in particular, precision cardiology approaches which
use clinical and genetic characteristics of the individual to define personalised and precise
disease management [197]. These limits are relevant to the scope of our review, and they
should be carefully considered when using our results to construct a new model or to
start a systematic review to assess the efficacy of specific components or types of care
models. Research through other database analyses and grey literature may have yielded
other relevant articles. In addition, because the review was limited to papers published
in the English language, it is possible that other potentially relevant articles and reviews
were omitted. Nevertheless, including more than 160 studies guaranteed a saturation of
the different components of the interventions proposed for the management of HF patients,
which was the main goal of our search strategy.

This study has some important implications for future research and clinical practice.
The combination of telemedicine and clinical decision support systems is rarely evaluated
together despite being essential in enabling physicians to promptly adapt medication doses
and, therefore, reducing the number of hospital visits needed. In addition to this, tools to
support the adoption of evidence-based guidelines should be evaluated and implemented
in practice. The development of eHealth and telemedicine is a very promising area that
would merit more in-depth research and development efforts in the future, particularly
because of its potential to reduce the burden of self-management on patients and caregivers.
Finally, program planning that includes measurable targets for better HF care, which is
recommended by the CCM, but scarcely reported in the literature, should become part of
health system priorities to support the new management of chronic diseases. If this does
not happen, innovations in care processes are unlikely to be introduced and even more
unlikely that the quality of care will be rewarded.
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5. Conclusions

There is great heterogeneity in the classification of heart failure severity used to
target patients. This heterogeneity makes it difficult to understand which HF patients
could benefit from interventions and their components and if some interventions could be
implemented to a wide range of severity, and which are more focused.

Although all CCM components of interest (patient self-care support, delivery system,
decision support, community resource and policy, clinical information system) are repre-
sented in the literature, only one study integrated all the conceptual domains related to
the CCM interventions for the care of patients with heart failure. This probably reflects
the difficulties in evaluating complex interventions but may also reflect the difficulties in
implementing interventions simultaneously acting on different aspects of the health system,
the community, the patient, and the professionals.
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Chioncel, O.; et al. 2021 ESC Guidelines for the Diagnosis and Treatment of Acute and Chronic Heart Failure. Eur. Heart J. 2021,
42, 3599–3726. [CrossRef] [PubMed]

30. Abraham, W.T.; Adamson, P.B.; Bourge, R.C.; Aaron, M.F.; Costanzo, M.R.; Stevenson, L.W.; Strickland, W.; Neelagaru, S.; Raval,
N.; Krueger, S.; et al. Wireless Pulmonary Artery Haemodynamic Monitoring in Chronic Heart Failure: A Randomised Controlled
Trial. Lancet 2011, 377, 658–666. [CrossRef]

31. Adamson, P.B.; Gold, M.R.; Bennett, T.; Bourge, R.C.; Stevenson, L.W.; Trupp, R.; Stromberg, K.; Wilkoff, B.L.; Costanzo, M.R.;
Luby, A.; et al. Continuous Hemodynamic Monitoring in Patients with Mild to Moderate Heart Failure: Results of The Reducing
Decompensation Events Utilizing Intracardiac Pressures in Patients with Chronic Heart Failure (REDUCEhf) Trial. Congest. Heart
Fail. 2011, 17, 248–254. [CrossRef]

32. Adlbrecht, C.; Huelsmann, M.; Berger, R.; Moertl, D.; Strunk, G.; Oesterle, A.; Ahmadi, R.; Szucs, T.; Pacher, R. Cost Analysis
and Cost-Effectiveness of NT-ProBNP-Guided Heart Failure Specialist Care in Addition to Home-Based Nurse Care. Eur. J. Clin.
Investig. 2011, 41, 315–322. [CrossRef]

33. Ågren, S.; Evangelista, L.S.; Hjelm, C.; Strömberg, A. Dyads Affected by Chronic Heart Failure: A Randomized Study Evaluating
Effects of Education and Psychosocial Support to Patients with Heart Failure and Their Partners. J. Card. Fail. 2012, 18, 359–366.
[CrossRef] [PubMed]

https://doi.org/10.1186/s13098-015-0119-z
https://doi.org/10.1186/s12913-015-0854-8
https://www.ncbi.nlm.nih.gov/pubmed/25958128
https://doi.org/10.5888/pcd10.120180
https://doi.org/10.1016/j.ijcard.2017.11.057
https://doi.org/10.1136/heartjnl-2015-308551
https://www.ncbi.nlm.nih.gov/pubmed/26908100
https://doi.org/10.7326/M14-0083
https://www.ncbi.nlm.nih.gov/pubmed/24862840
https://doi.org/10.14740/cr362w
https://www.ncbi.nlm.nih.gov/pubmed/28348710
https://doi.org/10.1177/1077558716655451
https://doi.org/10.1016/j.pec.2017.10.002
https://doi.org/10.1002/14651858.CD002752.pub4
https://doi.org/10.1002/ejhf.765
https://doi.org/10.1007/s10741-021-10110-z
https://doi.org/10.1186/s12875-014-0219-0
https://doi.org/10.7326/M18-0850
https://www.ncbi.nlm.nih.gov/pubmed/30178033
https://www.ncbi.nlm.nih.gov/pubmed/10345255
https://doi.org/10.1111/1475-6773.00049
https://doi.org/10.1177/1833358316681687
https://doi.org/10.1093/eurheartj/ehab368
https://www.ncbi.nlm.nih.gov/pubmed/34447992
https://doi.org/10.1016/S0140-6736(11)60101-3
https://doi.org/10.1111/j.1751-7133.2011.00247.x
https://doi.org/10.1111/j.1365-2362.2010.02412.x
https://doi.org/10.1016/j.cardfail.2012.01.014
https://www.ncbi.nlm.nih.gov/pubmed/22555264


Healthcare 2023, 11, 1227 18 of 25

34. Ågren, S.; Evangelista, L.S.; Davidson, T.; Strömberg, A. Cost-Effectiveness of a Nurse-Led Education and Psychosocial Pro-
gramme for Patients with Chronic Heart Failure and Their Partners. J. Clin. Nurs. 2013, 22, 2347–2353. [CrossRef] [PubMed]

35. Agrinier, N.; Altieri, C.; Alla, F.; Jay, N.; Dobre, D.; Thilly, N.; Zannad, F. Effectiveness of a Multidimensional Home Nurse Led
Heart Failure Disease Management Program–a French Nationwide Time-Series Comparison. Int. J. Cardiol. 2013, 168, 3652–3658.
[CrossRef] [PubMed]

36. Aguado, O.; Morcillo, C.; Delàs, J.; Rennie, M.; Bechich, S.; Schembari, A.; Fernández, F.; Rosell, F. Long-Term Implications of a
Single Home-Based Educational Intervention in Patients with Heart Failure. Heart Lung 2010, 39, S14–S22. [CrossRef]

37. Agvall, B.; Alehagen, U.; Dahlström, U. The Benefits of Using a Heart Failure Management Programme in Swedish Primary
Healthcare. Eur. J. Heart Fail. 2013, 15, 228–236. [CrossRef]

38. Albert, N.M.; Buchsbaum, R.; Li, J. Randomized Study of the Effect of Video Education on Heart Failure Healthcare Utilization,
Symptoms, and Self-Care Behaviors. Patient Educ. Couns. 2007, 69, 129–139. [CrossRef]

39. Aldamiz-Echevarría Iraúrgui, B.; Muñiz, J.; Rodríguez-Fernández, J.A.; Vidán-Martínez, L.; Silva-César, M.; Lamelo-Alfonsín, F.;
Díaz-Díaz, J.L.; Ramos-Polledo, V.; Castro-Beiras, A. Randomized controlled clinical trial of a home care unit intervention to
reduce readmission and death rates in patients discharged from hospital following admission for heart failure. Rev. Esp. Cardiol.
2007, 60, 914–922. [CrossRef]

40. Angermann, C.E.; Störk, S.; Gelbrich, G.; Faller, H.; Jahns, R.; Frantz, S.; Loeffler, M.; Ertl, G. Competence Network Heart Failure
Mode of Action and Effects of Standardized Collaborative Disease Management on Mortality and Morbidity in Patients with
Systolic Heart Failure: The Interdisciplinary Network for Heart Failure (INH) Study. Circ. Heart Fail. 2012, 5, 25–35. [CrossRef]

41. Antonicelli, R.; Testarmata, P.; Spazzafumo, L.; Gagliardi, C.; Bilo, G.; Valentini, M.; Olivieri, F.; Parati, G. Impact of Telemonitoring
at Home on the Management of Elderly Patients with Congestive Heart Failure. J. Telemed. Telecare 2008, 14, 300–305. [CrossRef]

42. Artinian, N.T.; Harden, J.K.; Kronenberg, M.W.; Vander Wal, J.S.; Daher, E.; Stephens, Q.; Bazzi, R.I. Pilot Study of a Web-Based
Compliance Monitoring Device for Patients with Congestive Heart Failure. Heart Lung 2003, 32, 226–233. [CrossRef]

43. Atienza, F.; Anguita, M.; Martinez-Alzamora, N.; Osca, J.; Ojeda, S.; Almenar, L.; Ridocci, F.; Vallés, F.; de Velasco, J.A. PRICE
Study Group Multicenter Randomized Trial of a Comprehensive Hospital Discharge and Outpatient Heart Failure Management
Program. Eur. J. Heart Fail. 2004, 6, 643–652. [CrossRef] [PubMed]

44. Austin, J.; Williams, R.; Ross, L.; Moseley, L.; Hutchison, S. Randomised Controlled Trial of Cardiac Rehabilitation in Elderly
Patients with Heart Failure. Eur. J. Heart Fail. 2005, 7, 411–417. [CrossRef] [PubMed]

45. Baker, D.W.; DeWalt, D.A.; Schillinger, D.; Hawk, V.; Ruo, B.; Bibbins-Domingo, K.; Weinberger, M.; Macabasco-O’Connell,
A.; Grady, K.L.; Holmes, G.M.; et al. The Effect of Progressive, Reinforcing Telephone Education and Counseling Versus Brief
Educational Intervention on Knowledge, Self-Care Behaviors and Heart Failure Symptoms. J. Card. Fail. 2011, 17, 789–796.
[CrossRef] [PubMed]

46. Balk, A.H.; Davidse, W.; van Dommelen, P.; Klaassen, E.; Caliskan, K.; van der Burgh, P.; Leenders, C.M. Tele-Guidance of Chronic
Heart Failure Patients Enhances Knowledge about the Disease. A Multi-Centre, Randomised Controlled Study. Eur. J. Heart Fail.
2008, 10, 1136–1142. [CrossRef]

47. Barnason, S.; Zimmerman, L.; Nieveen, J.; Schmaderer, M.; Carranza, B.; Reilly, S. Impact of a Home Communication Intervention
for Coronary Artery Bypass Graft Patients with Ischemic Heart Failure on Self-Efficacy, Coronary Disease Risk Factor Modification,
and Functioning. Heart Lung 2003, 32, 147–158. [CrossRef]

48. Bekelman, D.B.; Plomondon, M.E.; Carey, E.P.; Sullivan, M.D.; Nelson, K.M.; Hattler, B.; McBryde, C.F.; Lehmann, K.G.; Gianola,
K.; Heidenreich, P.A.; et al. Primary Results of the Patient-Centered Disease Management (PCDM) for Heart Failure Study: A
Randomized Clinical Trial. JAMA Intern. Med. 2015, 175, 725–732. [CrossRef]

49. Benatar, D.; Bondmass, M.; Ghitelman, J.; Avitall, B. Outcomes of Chronic Heart Failure. Arch. Intern. Med. 2003, 163, 347–352.
[CrossRef]

50. Berger, R.; Moertl, D.; Peter, S.; Ahmadi, R.; Huelsmann, M.; Yamuti, S.; Wagner, B.; Pacher, R. N-Terminal pro-B-Type Natriuretic
Peptide-Guided, Intensive Patient Management in Addition to Multidisciplinary Care in Chronic Heart Failure a 3-Arm,
Prospective, Randomized Pilot Study. J. Am. Coll. Cardiol. 2010, 55, 645–653. [CrossRef]

51. Bernocchi, P.; Scalvini, S.; Galli, T.; Paneroni, M.; Baratti, D.; Turla, O.; La Rovere, M.T.; Volterrani, M.; Vitacca, M. A Multidisci-
plinary Telehealth Program in Patients with Combined Chronic Obstructive Pulmonary Disease and Chronic Heart Failure: Study
Protocol for a Randomized Controlled Trial. Trials 2016, 17, 462. [CrossRef]

52. Bernocchi, P.; Vitacca, M.; La Rovere, M.T.; Volterrani, M.; Galli, T.; Baratti, D.; Paneroni, M.; Campolongo, G.; Sposato, B.;
Scalvini, S. Home-Based Telerehabilitation in Older Patients with Chronic Obstructive Pulmonary Disease and Heart Failure: A
Randomised Controlled Trial. Age Ageing 2018, 47, 82–88. [CrossRef] [PubMed]

53. Black, J.T.; Romano, P.S.; Sadeghi, B.; Auerbach, A.D.; Ganiats, T.G.; Greenfield, S.; Kaplan, S.H.; Ong, M.K. BEAT-HF Research
Group A Remote Monitoring and Telephone Nurse Coaching Intervention to Reduce Readmissions among Patients with Heart
Failure: Study Protocol for the Better Effectiveness after Transition—Heart Failure (BEAT-HF) Randomized Controlled Trial. Trials
2014, 15, 124. [CrossRef] [PubMed]

54. Blue, L.; Lang, E.; McMurray, J.J.; Davie, A.P.; McDonagh, T.A.; Murdoch, D.R.; Petrie, M.C.; Connolly, E.; Norrie, J.; Round,
C.E.; et al. Randomised Controlled Trial of Specialist Nurse Intervention in Heart Failure. BMJ 2001, 323, 715–718. [CrossRef]
[PubMed]

https://doi.org/10.1111/j.1365-2702.2012.04246.x
https://www.ncbi.nlm.nih.gov/pubmed/23829407
https://doi.org/10.1016/j.ijcard.2013.05.090
https://www.ncbi.nlm.nih.gov/pubmed/23809709
https://doi.org/10.1016/j.hrtlng.2010.04.010
https://doi.org/10.1093/eurjhf/hfs159
https://doi.org/10.1016/j.pec.2007.08.007
https://doi.org/10.1157/13109644
https://doi.org/10.1161/CIRCHEARTFAILURE.111.962969
https://doi.org/10.1258/jtt.2008.071213
https://doi.org/10.1016/S0147-9563(03)00026-8
https://doi.org/10.1016/j.ejheart.2003.11.023
https://www.ncbi.nlm.nih.gov/pubmed/15302014
https://doi.org/10.1016/j.ejheart.2004.10.004
https://www.ncbi.nlm.nih.gov/pubmed/15718182
https://doi.org/10.1016/j.cardfail.2011.06.374
https://www.ncbi.nlm.nih.gov/pubmed/21962415
https://doi.org/10.1016/j.ejheart.2008.08.003
https://doi.org/10.1016/S0147-9563(03)00036-0
https://doi.org/10.1001/jamainternmed.2015.0315
https://doi.org/10.1001/archinte.163.3.347
https://doi.org/10.1016/j.jacc.2009.08.078
https://doi.org/10.1186/s13063-016-1584-x
https://doi.org/10.1093/ageing/afx146
https://www.ncbi.nlm.nih.gov/pubmed/28985325
https://doi.org/10.1186/1745-6215-15-124
https://www.ncbi.nlm.nih.gov/pubmed/24725308
https://doi.org/10.1136/bmj.323.7315.715
https://www.ncbi.nlm.nih.gov/pubmed/11576977


Healthcare 2023, 11, 1227 19 of 25

55. Bourge, R.C.; Abraham, W.T.; Adamson, P.B.; Aaron, M.F.; Aranda, J.M.; Magalski, A.; Zile, M.R.; Smith, A.L.; Smart, F.W.;
O’Shaughnessy, M.A.; et al. Randomized Controlled Trial of an Implantable Continuous Hemodynamic Monitor in Patients with
Advanced Heart Failure: The COMPASS-HF Study. J. Am. Coll. Cardiol. 2008, 51, 1073–1079. [CrossRef]

56. Brandon, A.F.; Schuessler, J.B.; Ellison, K.J.; Lazenby, R.B. The Effects of an Advanced Practice Nurse Led Telephone Intervention
on Outcomes of Patients with Heart Failure. Appl. Nurs. Res. 2009, 22, e1–e7. [CrossRef] [PubMed]

57. Brennan, P.F.; Casper, G.R.; Burke, L.J.; Johnson, K.A.; Brown, R.; Valdez, R.S.; Sebern, M.; Perez, O.A.; Sturgeon, B. Technology-
Enhanced Practice for Patients with Chronic Cardiac Disease: Home Implementation and Evaluation. Heart Lung 2010, 39,
S34–S46. [CrossRef] [PubMed]

58. Brotons, C.; Falces, C.; Alegre, J.; Ballarín, E.; Casanovas, J.; Catà, T.; Martínez, M.; Moral, I.; Ortiz, J.; Pérez, E.; et al. Randomized
Clinical Trial of the Effectiveness of a Home-Based Intervention in Patients with Heart Failure: The IC-DOM Study. Rev. Española
Cardiol. 2009, 62, 400–408. [CrossRef]

59. Capomolla, S.; Febo, O.; Ceresa, M.; Caporotondi, A.; Guazzotti, G.; La Rovere, M.; Ferrari, M.; Lenta, F.; Baldin, S.; Vaccarini,
C.; et al. Cost/Utility Ratio in Chronic Heart Failure: Comparison between Heart Failure Management Program Delivered by
Day-Hospital and Usual Care. J. Am. Coll. Cardiol. 2002, 40, 1259–1266. [CrossRef]
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