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The development of the Chronic Care Model (CCM) for the care of patients with 
chronic diseases has focused on the integration of taking charge of the patient and his 

family within primary care. The major critical issues in the implementation of the CCM 
principles are the non-application of the best practices, defined by EBM guidelines, the 
lack of care coordination and active follow-up of clinical outcomes, and by inadequately 

trained patients, who are unable to manage their illnesses. This book focuses on these 
points: the value of an integrated approach to some chronic conditions, the value of the 

care coordination across the continuum of the illness, the importance of an evidence-
based management, and the enormous value of the patients involvement in the struggle 
against their conditions, without forgetting the essential role of the caregivers and the 

community when the diseases become profoundly disabling.
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Preface

The development of the Chronic Care Model (CCM) for the care of patients with chronic
diseases has focused on the integration of taking charge of the patients and their family
within primary care. The major critical issues in the implementation of the CCM principles
are the non-application of the best practices, defined by EBM guidelines, the lack of care
coordination and active follow-up of clinical outcomes, and by inadequately trained pa‐
tients, who are unable to manage their illnesses.

The integrated care involves various different concepts and programs designed to promote
coordination within and between healthcare organizations, with the goal of improving pa‐
tient care, health outcomes, and boost the overall efficiency of healthcare systems.

This book focuses on these points: the value of an integrated approach to some chronic con‐
ditions, the value of the care coordination across the continuum of the illness, the impor‐
tance of an evidence-based management, and the enormous value of the patients’
involvement in the struggle against their conditions, without forgetting the essential role of
the caregivers and the community when the diseases become profoundly disabling.

“Primary care, buttressed by appropriate specialty care, unifies a health system and focuses
it on people’s problems, not on specific diseases, whether they fit the current conceptualiza‐
tion of chronic illness or not.” 1

How can we fail to agree with the words of Barbara Starfield and her decades-long valorization
of the primary care work? Her work showed that a robust primary care system guarantees the
best care outcomes for prevention and care of chronic conditions and is able both to counteract
the adverse effects of the low socioeconomic status to allow substantial welfare savings. 2

I wish to dedicate this book to Barbara Starfield and to her clear thinking and tireless work
for improving the health of millions of people around the world.

Barbara has left, but her thinking lives strong with us. Thank you!

Oreste Capelli, MD
Head, Services' Epidemiology and Clinical Governance Unit,

Modena Local Health Authority, Italy

1) Starfield B. Chronic illness, comorbidity, and primary care quality. In: Rosen B, Saltman
R, Shani M. Health Systems: Are We in a Post Reform Era? Jerusalem: Israel National Insti‐
tute for Health Policy and Health Services Research, 2006, pp. 81-84.
2) Starfield B. Benefits of Primary Care in Healthcare Reform, Herbert Vaughn Lecture, Bos‐
ton 2010
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Chapter 1

Integrated Care for Chronic Diseases – State of the Art

O. Capelli, B. Quattrini, F. Abate, B. Casalgrandi and I. Cacciapuoti

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/63362

Abstract

Chronic diseases represent a high cost for healthcare systems, for individuals, fami‐
lies, businesses and governments. The World Health Organization (WHO) esti‐
mates that an increase of 10% of chronic diseases is associated with a reduction of
0.5% of annual economic growth. Primary care has proven to ensure high levels of
efficiency, effectiveness, equity, safety, timely and centrality of the patient achieving
better health outcomes and lower costs. The Chronic Care Model (CCM) proposes a
proactive approach in assisting the empowerment of patients and their community.
The CCM contributes to improving the quality of care and health outcomes and the
reduction of inequalities (e.g., ethnicity, social status) too.

The primary care team has the responsibility for coordination of care for patients
living in the community. The teamwork integration is a crucial point. The integrat‐
ed care involves various programs designed to promote coordination within and
between health care organisations, with the aim to improve patient care and health
outcomes and to boost the overall efficiency of health care systems. Scientific evi‐
dence shows that integrated care reduces the use of some resources (hospitalisa‐
tions, emergency room visits, direct costs) in the management of chronic diseases,
such as chronic heart failure, diabetes mellitus and chronic obstructive pulmonary
disease. Vice versa, lack of integrated care risks making the care inappropriate, frag‐
mented and/or redundant and at risk of errors. The integration of system activity in
chronic disease management, entrusted to the primary care, must be transposed
and implemented by all health professionals who follow the patient. Health profes‐
sionals must organize care by adopting a patient-centred approach, supporting the
paths of self-management and ensuring the exchange of information among both
professionals and patients themselves and working in a public-health perspective.
Continuity of care is one of the fundamental aspects of the integration programmes.
Intermediate care and transitional care should assure the multi-professional coordi‐
nation and cover the connection and the patient's transition between the various
areas of assistance, between the hospital and the patient's home. Last but not least,
integrated care needs the patient’s involvement as an essential tool of the process.

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.



There is growing evidence that effective self-management is critical to optimising
health outcomes for people with chronic diseases.

Keywords: Chronic diseases, integrated care, multimorbidity, continuity of care, primary
care

1. Introduction

1.1. The epidemic of chronic diseases

In Western countries, the progressive increase in life expectancy in the general population
and chronic diseases in the aged population has profoundly changed the scenario of health
needs [1].

The World Health Organization (WHO) (2002)  defines chronic  diseases as  "health prob‐
lems that require an ongoing management over a period of years or decades, and include:
diabetes, heart diseases, asthma, chronic respiratory diseases, cancer, HIV/AIDS, dementia,
depression and physical disability " [2].

Chronic diseases represent a  high cost  for  health care systems,  for  individuals,  families,
businesses and governments. The WHO estimates that an increase of 10% of chronic diseases
is associated with a reduction of 0.5% of annual economic growth [3].

Globally, chronic conditions are the main causes of death in Western countries. For exam‐
ple, about two-thirds of the deaths that occurred in 2008 (36 million vs. 57 million) was
attributable to chronic non-communicable diseases, including cardiovascular diseases (48%
of chronic diseases), cancer (21%), chronic respiratory diseases (12%) and diabetes (3.5%) [3].

In the coming years, the prevalence of chronic diseases is estimated to increase rapidly, both
due to the unrestrainable ageing process of the world population and the increased longev‐
ity of people with chronic pathologies [3–5]. A growing number of people has two or more
diseases, interdependent (co-morbidities) or as co-occurrence of multiple diseases in the same
individual (chronic multimorbidity) [1, 3, 6–10]. Multimorbidity is significantly associated
with increased mortality and disability and a lower quality of life [9–10]. Its prevalence can
be  estimated  at  20–30% of  the  general  population  and  it  rises  from 55% to  98% when
considering the elderly or disadvantaged social classes [7–10].

The spread of chronic diseases not only affects countries with a medium-high level of wealth,
but also the countries with lower wealth levels [11], as evidenced by more than 80% of deaths
from cardiovascular problems or diabetes, and almost 90% of those for chronic obstructive
pulmonary disease (COPD), occurring in low- and middle-income countries.

According to the WHO greatest part of the human and social impact caused by chronic diseases
could be prevented through transparent actions, efficient and sustainable [3], since a significant
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reduction of the impact of chronic diseases will depend more and more from preventive
interventions that are going to systematically implement the entire population.

These interventions, easily available at low cost and high efficiency, should take into account,
among different aspects, also the role of socio-economic inequalities, as the populations most
affected by chronic diseases are also those with a greater condition of deprivation. Any policy
should have a bio-psycho-social approach to prevent the burden of chronic diseases and
should act on the inequalities of the social determinants of health (e.g., income, education,
home, services, physical environment) [12].

Among the social determinants of health, health services have a relatively greater impact on
the severity of illness (including death) rather than on their social impact. Since the inequalities
on the severity of health problems (including disability, death and co-morbidity) are more
relevant than inequality in the incidence of health problems, appropriate health services play
an essential role in reducing inequalities in health" [13].

According to Margaret Chan, director of the WHO, in the health sector, primary care plays a
privileged role in contrasting social inequalities in health: "The primary care is the best
framework in which to act to ensure that all stakeholders, including the outside of the health
sector, examine their impact on health".

The WHO has advocated for a long time an integrated approach in the prevention and the
treatment of all chronic diseases. Key points of chronic management are represented by the
existence of an efficient system of primary care and the development of the empowerment of
patients and their caregivers.

From 2000 to 2010, the WHO has promoted several surveys to evaluate the capacity of
prevention and control of chronic diseases in the Member States. The surveys have found that
some progress has been made, but not in a uniform way, especially in high-income countries.
Many countries are developing strategies, plans and guidelines for the fight against chronic
diseases and risk factors.

In 2013, the WHO has proposed a multiannual action plan to be implemented over the period
2013-2020 for the prevention and control of chronic diseases, in particular cardiovascular
diseases, cancers, chronic respiratory diseases and diabetes [3].

In the plan are highlighted six strategic objectives (Table 1), and, for each objective, a set of
actions are outlined that all Member States and other international partners should achieve.
The task of defining the priorities and establish strategic planning must be undertaken by a
mixed team of primary care providers and community representatives.

The primary care, both in the report of the WHO (2008) "Primary Health Care: Now More Than
Ever" [14] and in the Tallinn Charter, devoted to "Health Systems for Health and Wealth"
(2008), [15] has proven to ensure high levels of quality in terms of efficiency, effectiveness,
equity, safety, timely and centrality of the patient both at the macro level (policy, funding and
regulation) and locally (organization and provision of services), achieving better health
outcomes and lower costs.

Integrated Care for Chronic Diseases – State of the Art
http://dx.doi.org/10.5772/63362
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To raise the priority accorded to the prevention and control of non-communicable diseases in global, regional and
national agendas and internationally agreed development goals, through strengthened international cooperation and
advocacy.

To strengthen national capacity, leadership, governance, multisectoral action and partnerships to accelerate countries’
response for the prevention and control of non-communicable diseases.

To reduce modifiable risk factors for non-communicable diseases and underlying social determinants through the
creation of health-promoting environments.

To strengthen and orient health systems to address the prevention and control of non-communicable diseases and the
underlying social determinants through people-centred primary health care and universal health coverage.

To promote and support national capacity for high-quality research and development for the prevention and control of
non-communicable diseases.

To monitor the trends and determinants of non-communicable diseases and evaluate progress in their prevention and
control.

Table 1. WHO's strategic objectives for the prevention and control of chronic diseases (modified from [3])

As defined by time [16, 17] a "community-oriented" primary care is characterised by:

• A systematic assessment of the health needs of the population;

• Identifying community health needs;

• The implementation of systematic measures, with specific population groups involved (e.g.,
directed to the change in lifestyle or improvement of living conditions);

• Monitoring the impact of these interventions, to test the results achieved regarding popu‐
lation health.

The principles outlined above are the basis of different organisational models for the care of
chronic diseases, all of which draw origin from the Chronic Care Model (CCM) developed in
the late 90's in California [18, 19]. The model proposes a proactive approach to assisting
oriented empowerment of the patient and the community (Figure1), as opposed to a reactive
approach, based on the acute event expectation, typical of hospital care.

The CCM is based on six key issues:

1. community resources: mobilizing community resources to sustain patients’ needs
through volunteer groups, self-help groups, etc;

2. health care organizations: create a culture, organisation and mechanisms that promote
safe and high quality;

3. self-care: in chronic diseases the patient becomes an active protagonist of care processes.
We need to promote effective self-managed support strategies that include assessment,
definition of objectives, plans of action, coping strategies, problem-solving, and follow-
up;

Primary Care in Practice - Integration is Needed6
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4. The professional team: the structure of the teamwork (specialists, general practitioners,
nurses, educators) must be deeply modified, acting a clear division of activity and
distinguishing assistance to acutely ill patients from the planned management of chron‐
ically ill patients;

5. Decision support: to promote care based on evidence and patient preferences; share
guidelines and information with patients to encourage their participation.

6. The development of computerized information systems, which support three main
functions:

a. the pathology record keeping;

b. alert system to support the primary care team to follow the guidelines;

c. feedback for physicians, to monitor the performance of the team and the care system.

The CCM has been implemented in many countries, becoming an international reference
model for the care of chronic conditions [5, 18, 20–34]. According to the available evidence, the
CCM contributes improving the quality of care, health outcomes [30, 35] and the reduction of
inequalities (e.g., ethnicity, social status) too [36].

2. Management of chronic diseases: integration is needed

The relevant changes in epidemiological profiles of the population, the socio-economic
development of communities and family profiles [37], associated with remodelling in the care

Figure 1. Chronic Care Model (reproduced with permission).

Integrated Care for Chronic Diseases – State of the Art
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hospital network, impose equally significant changes in the way we deliver health and social
care, through gripping models in an integrated load, as defined by the CCM. The paradigmatic
example is the assistance provided to patients with chronic illnesses or multimorbidity, which
require prolonged periods of assistance.

The effectiveness of public health interventions in the area of Primary Health Care is strongly
linked to the development policies of the services and care activities that involve a high level
of integration, both at the time of detection of needs and programming, both in the design and
in services delivery, social interventions and interventions in the health area [38]. The ability
to accurately identify the health resources necessary for subjects with multimorbidity and high
care burden relies on the accuracy of measurements of risk adjustment that should address
the problem in its entirety.

Figure 2. Conceptual framework for integrated care based on the integrative functions of primary care (reproduced
with permission from Valentijn et al. [39]).

The major shortcomings in the management of chronic diseases include:

• Rushed practitioners not following established practice guidelines

• Lack of care coordination

• Lack of active follow-up to ensure the best outcomes

• Patients inadequately trained to manage their illnesses

It is essential to provide an organization that facilitates an integrated vision of health and social
interventions. An integrated treatment system (Figure 2) based on the integrative function of
primary care [39] includes multiple dimensions of integration, that have a complementary role

Primary Care in Practice - Integration is Needed8
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on the micro level (clinical integration), meso (professional and organisational integration) and
macro (system integration). The functional integration and the normative integration, how‐
ever, guarantee the connection of all levels of a system.

Principle Implementation example

1. Comprehensive services across
the continuum of care

Integrated health systems are responsible from primary through to tertiary care
and closely cooperate with social care organizations

2. Patient focus Service planning and information management are driven by needs assessments
and processes designed to improve patient satisfaction and outcomes

3. Geographic coverage and
rostering

The system takes responsibility for a clearly defined population in a geographic
area, but people can seek services from other providers if they wish

4. Standardized care delivery
through inter-professional teams

Best practice guidelines, clinical care pathways and decision-making tools
standardize and enhance quality of care; the use of electronic information systems
facilitates effective communication

5. Performance monitoring Monitoring systems measure care processes and outcomes at different levels and
are linked to reward systems to promote the delivery of cost-effective high-quality
care

6. Information systems Computerized information systems allow effective tracking of utilization and
outcome data across the continuum of care and serve consumers, payers and
providers

7. Organizational culture and
leadership

Committed leadership brings different cultures together, promotes the vision and
mission of integration, and helps staff to take ownership of the process

8. Physician integration Physicians are effectively integrated at all levels of the system and play leadership
roles in the design, implementation and operation of the health system

9. Governance structure Governance structures promote integration through representation of stakeholder
groups involved in the delivery of healthcare along its continuum, including
physicians and the community

10. Financial management Financing mechanisms allow pooling of funds across services, for example, through
global capitation, which pays for all insured health and some social services
required by the enrolled population.

Table 2. Ten key principles for successful health systems integration (adapted from [40,44] with permission)

Lack of integration risks to make inappropriate the care processes, fragmented and/or
redundant and at risk of errors. Despite a growing interest, to date a universally agreed
definition of "integrated care" is still lacking [40]. In the literature, there are more than 180
definitions of terms and concepts relevant to one or more aspects of integration assistance. The
integrated care involves a variety of different concepts and programs designed to promote
coordination within and between health care organisations, with the aim to improve patient
care, health outcomes and to boost the overall efficiency of health care systems. It is important
to distinguish between integration and integrated assistance [41]:

Integrated Care for Chronic Diseases – State of the Art
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• Integrated assistance is an organising principle of granting assistance;

• Integration describes necessary methods, processes and models to reach this kind of supply.

The experience of health care organisations that have achieved high levels of integration
highlights the benefits that this kind of work can have for patients and, more generally, for the
population [42–43].

A recent meta-review, referring to the ten key principles for evolved integrated systems (Table
2) showed that integrated care programs can improve the outcomes of patient-centred care,
the quality of the processes and reduce the use of some health care resources (hospitalizations,
emergency room visits, direct costs), in the management of chronic diseases such as chronic
heart failure, diabetes mellitus and COPD [40].

3. The pivotal role of the Primary Health Care in an integrated health care
system

Both the cited report "Primary Health Care: Now More Than Ever" [14] and the Tallinn Charter,
devoted to "Health Systems for Health and Wealth" [15] defined the fundamental role of
primary care in ensuring high levels of efficiency, effectiveness, equity, safety, timely and the
patient's central role both at the macro level (policy, funding and regulation) and locally
(organization and service delivery). More recently (2014) the European Commission, in light
of the significant social and political changes mentioned above, decided to redefine the role of
primary care, with special attention to the funding systems and referral. According to the
panel's experts, Primary Care "... is the provision of universally accessible, integrated person-
centred, comprehensive health and community services provided by a team of professionals
accountable for addressing a large majority of personal health needs. These services are
delivered in a sustained partnership with patients and informal caregivers, in the context of
family and community, and play a central role in the overall coordination and continuity of
people's care "[45].

The essential key concepts for the development of primary care, concern:

• the community, defined as a unit of a population that resides in a geographically defined
territory, on which it has political and social responsibilities with everyday social interac‐
tions that cover all (or almost) the activities of daily living;

• the role of patients, with particular attention to the objectives defined by the patient
regarding quantity and quality of life, and involvement in decisions about care (Shared
Decision Making);

• the role of informal caregivers (e.g., family, friends, volunteers), to be interpreted as
complementary, and not just as an extra that ensures the more formal (institutional) support;
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• an answer to most health problems, which includes the full range of interventions, from
the promotion of health care at the end of life, and that is related to the health sector as well
as to the social sphere;

• the integrated team work and the network of professionals (including general practition‐
ers, nurses, and social workers) who carry out their activities at a primary care centre or
community hospital; this facilitates the work processes and inter-professional cooperation;

• care coordination with a central role given to the general practitioner;

• the enhancement of the role of nurses and other health professionals.

The primary care team, therefore, has the responsibility for coordination of care for patients
living in the community. The Primary Health Care represents the privileged place to evaluate
the patient's needs and oversee the paths of chronic patients, offering a proactive and person‐
alised centre of services in integration and continuity with the offer of social policies. The
identification, as early as possible, of individuals affected by or at increased risk of non-
communicable chronic diseases and their subsequent take-over by the health care system is
essential to reduce the risk of disability and mortality.

4. Population Health Management for chronic diseases

A population health approach focuses on improving the health status of the population. The
action is directed at the health of an entire population, or subpopulation, rather than individ‐
uals. Focusing on the health of populations also necessitates the reduction in inequalities in
health status between population groups.

As an approach, population health focuses on the interrelated conditions and factors that
influence the health of populations over the life course, identifies systematic variations in their
patterns of occurrence, and applies the resulting knowledge to develop and implement policies
and actions to improve the health and well-being of those populations. [46, 47]

The Population Health Management approach represents, therefore, a cornerstone of the
literature on chronic diseases and aims to maintain the population in good health by respond‐
ing to the needs of individual patients both in terms of prevention and of treatment of chronic
conditions through the identification of the target population based on health need, stratifi‐
cation by severity and assessment of take-over patterns (Figure 3).

To date, the Population Health Management [48] is a perspective, and not an exhaustive model,
and that identifies a path of change articulated on six pillars:

1. Patient Population Identification

2. Health Assessment

3. Risk Stratification

4. Engagement
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5. Patient-Centred Interventions

6. Impact Evaluation

Its purpose is the differentiation of the people affected or at risk of chronic diseases in sub-
populations (sub-target) identified by complex care (disease staging) about the stage of
development of the disease, the existence or absence of complications, specific requirements
related to the coexistence of other diseases.

This differentiation results essential to define the most effective strategies and specific
interventions tailored to the patients and to "customise" the care and treatment plan (Figure
4), respecting the patient's central role and his choices in the care pathway. It is also an essential
prerequisite for efficiency by reducing the inappropriate interventions.

Figure 3. Population Health Conceptual framework (adapted with permission from [48]).

5. The competence of health workers involved in integrated care

The primary need to offer to patients clear and authoritative professional reference points
along the care path can be resolved only by the conscious implementation of explicit manage‐
ment strategies shared by the various health professional and supported at the institutional
level.
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The integration of system activity in chronic disease management, entrusted to the primary
care, however, must be transposed and implemented by all health professionals who follow
the patient. The WHO has identified five fundamental competencies that health professionals
need to apply for the treatment of chronic conditions (Table 3). [49]

Its purpose is the differentiation of the people affected or at risk of chronic diseases in sub-
populations (sub-target) identified by complex care (disease staging) about the stage of
development of the disease, the existence or absence of complications, specific requirements
related to the coexistence of other diseases.

1. Patient-centred care

⋅ Interviewing and communicating effectively

⋅ Assisting changes in health-related behaviours

⋅ Supporting self-management

⋅ Using a proactive approach

2. Partnering

⋅ Partnering with patients

⋅ Partnering with other providers

⋅ Partnering with communities

3. Quality improvement

⋅ Measuring care delivery and outcomes

⋅ Learning and adapting to change

⋅ Translating evidence into practice

4. Information and communication technology

⋅ Designing and using patient registries

⋅ Using computer technologies

⋅ Communicating with partners

5. Public health perspective

⋅ Providing population-based care

⋅ Systems thinking

⋅ Working across the care continuum

⋅ Working in primary health care-led systems

Table 3. Core competencies of the personnel assigned to take charge of patients with chronic diseases (adapted from
[49])

This differentiation results essential to define the most effective strategies and specific
interventions tailored to the patients and to "customise" the care and treatment plan (Figure
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4), respecting the patient's central role and his choices in the care pathway. It is also an essential
prerequisite for efficiency by reducing inappropriate interventions [48].

Figure 4. Population Health Conceptual framework (adapted with permission from [48]).

These skills, consistent with the provisions of the CCM organisational models, supplement
those already acquired, such as the practice of care based on the evidence or attention to
professional ethics.

Health professionals must organise care by adopting a patient-centred approach, supporting
the paths of self-management and ensuring the exchange of information among both profes‐
sionals and patients themselves and working in a public-health perspective.

6. Continuity of care in an integrated care system

The fragmentation of health care is one of the major risks to which the patient with multimor‐
bidity is exposed [50]. If a unified vision of the health problem is lacking, there will frequently
be a repetition of the traits of the common cure's path to more than one diseases, favouring a
bureaucratic and economic burden.

Several studies have attempted to measure the continuity of cares in certain health professional
areas (in particular, Mental Health and Family Medicine) or in certain categories of special
need of complementing patients (basically, children and patients with chronic diseases).

The concept of continuity of care, as one of the fundamental aspects of the integration of care,
has been studied thoroughly by Freeman [51] and Haggerty [52]. Although these studies did
not achieve a unified definition and all-inclusive "continuity," a multidimensional classifica‐
tion of possible types of continuity of care in six logical categories has now been proposed:
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1. Experienced continuity, defined as a set of relationships between the patient and one or
more professionals coordinates from the health problem.

2. Continuity of information, based on the need of information exchange of the patient's
clinical data.

3. Longitudinal continuity, the traditional definition of what constitutes the interpersonal
relationship between the patient and one or more professionals who follow him/her over
time.

4. Cross-boundary and continuity team, focused on the communication between professio‐
nals.

5. Flexible continuity, defined as the set of traders' efforts to make the flexible treatment
process depending on the emergency

6. Interpersonal or relational continuity, defined as the set of interpersonal relations that
exist not only between the patient and health professionals, but also among professionals
who interact with the healing process.

This multi-dimensional definition [51] underpins some aspects of care continuity of relations
among health professionals (medical and non-medical) who participate in the process of care
for a particular patient and work together to exchange information about the health conditions
of the patient [53]. This particular aspect of continuity, analysed by Freeman and Shepperd in
a distinct way but complementary in the last three points of their multidimensional definition
(i.e., cross boundary and continuity team, flexible continuity and interpersonal or relational
continuity), is defined by the term "integration of care”.

The concept of continuity has found development in other areas characterised by the need for
integration of care and the information exchange between patient and one or more professio‐
nals: the family medicine, and in particular the paediatrician [54, 55], nursing care, especially
in-home care, and care of people with chronic conditions [56, 57].

The potential benefits, traditionally ascribed by the literature to continuity of care, are
essentially two [58, 59]:

a. A greater satisfaction of the users of the system, through the enhancement of interper‐
sonal relationships structured in a way that are able to make more challenging the work
for medical professionals and can increase the sense of care perceived by patients;

b. A greater efficiency in the processes of care, through a growing rationalisation of the
treatment path (and, therefore, less risk of unnecessary duplication of benefits), lower
transaction costs and lower information asymmetry.

7. Intermediate care for chronic diseases management

The concept of "intermediate care", born in England in 2000 in the National Beds Enquiry, has
entered the lexicon of the European Health Policy. Over the years, in the literature, the delicate
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issue of integration between hospital and territory has been developed primarily with two
perspectives:

1. The intermediate care, which covers all the intermediate areas of intervention between
the hospital and the patient's home and that qualifies itself for multi-professional coordi‐
nation [60–61];

2. The transitional care that concerns the manner of connection and the patient's transition
between the various areas of assistance [62–65].

The intermediate cares, therefore, consist of an area of integrated services, both health and
social, residential and domiciliary services, delivered in the context of primary care, where the
care plan is actively agreed among health and social care professionals, patients and caregivers
and where the patient's self-management is a primary goal. These services primarily aim to
maximise the recovery of autonomy while keeping the patient as much as possible to his/her
home and are provided by a multi-dimensional assessment of the patient, which supports an
integrated and individualised plan of prevention and nursing. They are mainly intended for
chronic patients and multi- morbidity. The care of the person with chronic conditions does not
have by its very nature a result of healing, the concept of care, in fact, extends itself to inter‐
ventions that allow a better living with the disease and the best residual function possible.
Intermediate care can offer support to patients both in residential structures defined com‐
munity hospital and at home, but it is still a limited service in time (no more than six weeks).
The focus of these services is primarily rehabilitation, but with special attention also to the
therapeutic management and self-education, ensuring continuity and coordination of the
different services (health, social, etc.) and community resources.

8. The importance of self-management in the chronic diseases’ integrated
care

Self-management is the ability of the individual to manage the symptoms, the treatments, the
life style changes and the psychosocial, cultural and spiritual consequences of the states of
health [66]. Self-management is crucial in people with chronic diseases because the patient will
be primarily responsible for their care throughout the course of the disease [67]. The orientation
to the centrality of the assisted and self-determination presupposes a welfare approach and
an organisation that considers the patient and his family, not only as active protagonists of the
care processes, but also as subjects that need to be supported and oriented in the acquisition
of skills necessary for the management and control of the disease(s).

The self-management of chronic disease has been recognized as a critical component of health
cares for a long time; there is growing evidence that effective self-management is essential for
optimising health outcomes for people with chronic diseases [68–82].

Patient education is focused on the patient's knowledge about his pathology in making the
right decisions about his/her health and not just decisions about the disease, how the disease
affects his/her role in working life, couple or social life, etc. [83].
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In both European (e.g., Denmark, France, England, Sweden) and non-European (e.g., Austral‐
ia, Canada, the United States) countries, structured programmes of self-management of
chronicity have been implemented. Among others, there is the model of the Stanford Univer‐
sity in California (Stanford chronic disease self-management program) also adopted in
Australia (CDSMP), Canada and Europe.

The Stanford Chronic Disease Self-Management Program is a workshop, organised once a
week, two and a half hours, for six weeks, in senior centres, libraries, churches and hospitals
and attended jointly by people with different chronic conditions. Themes covered include:

• Techniques to deal with problems such as frustration, fatigue, pain and isolation

• Exercises to maintain and improve strength, flexibility and perseverance

• Appropriate use of medications

• Communicate effectively with family, friends, and caregivers

• Nutrition

• Evaluation of new treatments.

The workshops are run by two qualified leaders, with chronic diseases, one or both of whom
are not health professionals [84].

9. Conclusions

The world of chronicity is an area in constant growth that involves a significant use of
resources, requiring the guarantee of continuity of care for extended periods of time and a high
multi-professional integration, both longitudinal (between hospital and territory) and trans‐
versal over the territory itself (between primary care and social services). The support of
residential services (Hospice, community hospital, nursing home) is critical since they often
are not sufficiently designed and developed even in the most advanced countries [85, 86].

The current "effective" treatments improve the prognosis, particularly in high-risk patients.
The risk of survivors becomes increasingly higher with each new episode of exacerbation; the
progression of the disease itself further increases this risk, with the need for new and more
complex treatments, generating a "spiral" that only close with the patient's death [87].

Goals of care in patients with chronic illness, then not being able to be turned to healing, should
be directed to the stabilisation as long as possible or to the improvement of their clinical
conditions and their functional status, focusing on prevention of disabilities and maintaining
the quality of life [88].

To achieve this, a high quality level of multi-professional and integrated care pathways is
needed [89] in order to enable a long-term assistance of these chronic patients in their own
homes with active participation of both the patients themselves and their caregivers, ensuring
continuity of care and the best integration of social and health interventions [89–91].
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Abstract

The complexity of health care is increasing, associated with several factors including ag‐
ing populations and expanding comorbidities, growth in options for health interventions
and patients’ access to information from electronic and other media. Management of
chronic conditions with high morbidity such as diabetes, cardiovascular disease, cancer,
chronic pulmonary disease and depression constitutes a major burden of clinical care
worldwide and an increasing problem for primary care because responsibility for chronic
care shifts from hospitals to health professionals in primary care. Recently, there has been
increasing attention focussed on another player/stakeholder in this quest to improve pa‐
tient outcomes–the patient.

As of 9 September 2011, the new World Organization of National Colleges, Academies
and Academic Associations of General Practitioners/Family Physicians (WONCA) EU
definition of general practice includes as its 12th characteristic “Promotion of patient em‐
powerment and self-care”, following evidence of its relevance and importance.[1, 2]

During the course of a systematic review of the literature on the impact of health profes‐
sional training regarding patient self-management on patient outcomes, we created a re‐
pository of information around the topics of patient self-management and empowerment.
In this chapter, we synthesise this literature.

The systematic review was performed for articles published in advance of 1 September,
2013 using PubMed, ERIC, EMBASE, CINAHL, PsycINFO, Web searches, Hand searches
and Bibliographies employing 13 search terms.

In conclusion, we note that there is a need to explore and to clarify the various aspects of
patient empowerment and the many sources influencing successful patient self-manage‐
ment. These concepts involve a complex interaction of patient factors, health professional
factors, health system factors and multiple other influences that need to be harnessed ef‐
fectively by all stakeholders.

Keywords: Self management, patient empowerment, general practice, primary care,
chronic conditions
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1. Introduction

The complexity of health care is increasing, associated with several factors including aging
populations and expanding comorbidities,[3] growth in options for health interventions and
patients’ access to information from electronic and other media. Management of chronic
conditions with high morbidity such as diabetes, cardiovascular disease, cancer, chronic
pulmonary disease and depression constitutes a major burden of clinical care worldwide and
an increasing problem for primary care as responsibility for chronic care shifts from hospitals
to health professionals in primary care. Chronic diseases, often now referred to as non-
communicable diseases, are of long duration and generally of slow progression.[4] Chronically
ill individuals are more likely to have limitations in their daily living activity than others.[5]
Chronic disease accounts for a significant proportion of the disease burden and an increasing
workload for GPs, accounting for up to 60% of visits by patients 45 years and older.[6] The
World Health Organisation (WHO) expects that chronic conditions will account for 73% of all
deaths and 60% of morbidity and disability by 2020 and considers that one of the greatest
challenges facing health care systems globally is the increasing burden of chronic diseases.[7]
Multimorbidity, polypharmacy, complexity and increasing fragmentation of the management
of chronic conditions are real challenges for GPs today. This complexity and fragmentation
are reported by both patients [8, 9] and health care workers.[10, 11] Patients with multiple
chronic diseases experience unfavourable health outcomes and give rise to challenges in
patient care and medical costs.[12] It must be acknowledged that increasing demands and
associated costs on health care system are not sustainable.

The availability of sufficient time for clinicians to manage a range of chronic conditions[13,
14] within the normal consultation time has been identified as a factor along with infrequent
care coordination[15-17] and lack of active follow up.[10, 18-21] Furthermore, chronic illness
requires a different approach from clinicians than acute illness.[22]

The WHO has suggested that the following skills are both useful and necessary to better
manage chronic illness[23]:

a. Patient centred care — care needs to be organised to include patient involvement.

b. Quality improvement — measuring care and its outcomes, learning and adapting to
change and translating evidence into practice.

c. Collaboration — partnering with patients, other health care workers/providers and
communities.

d. Information and communication technology — designing and using patient registers,
using computer technologies to support care and communicating with partners.

e. Public health perspective — health care workers need to broaden their perspective on
health. This includes a better understanding of population-based care and the care
continuum.
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c. Collaboration — partnering with patients, other health care workers/providers and
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d. Information and communication technology — designing and using patient registers,
using computer technologies to support care and communicating with partners.

e. Public health perspective — health care workers need to broaden their perspective on
health. This includes a better understanding of population-based care and the care
continuum.
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Battersby and colleagues[22] have expanded this list of core factors influencing primary health
care workers (HCWs) and listed them in three domains: general patient-centred capabilities,
behaviour change capabilities and organisational infrastructure.

While most GPs describe their approach as patient-centred, the latter does include elements
that are sometimes missing in the doctor–patient relationship. There are five domains to
patient-centred care.[24-26] These include the following:

• a biopsychosocial perspective

• patient-as-person

• sharing power and responsibility

• therapeutic alliance (establishing common ground)

• doctor as person.

Teasing these concepts out, Stewart[27] summarised the key elements of patient-centred care
that are desired by patients. These include the following:

• an exploration of the patient's main reason for the visit, including their concerns and need
for information

• an integrated understanding of the patient's world–that is, their whole person, including
their emotional and other needs and life issues

• an attempt to find common ground on what the problem is and mutually agree on what
should happen

• a greater role for prevention and health promotion

• strategies that enhance the continuing relationship between the patient and the doctor.

Others have suggested the use of ‘person-centred care’ to emphasise the importance of the
doctor–patient relationship, which includes more reflection and an acknowledgement of the
patient in his/her individual context as a person, and not simply as a patient.[28]

Wagner and colleagues[29] first described the chronic care model (CCM).[29] The chronic care
model (Figure 1) is designed to make patient-centered, evidence-based care easier to achieve.
The aim of the CCM is to transform the daily care for patients with chronic illnesses from acute
and reactive to proactive, planned and population-based. It is designed to accomplish these
goals through a combination of effective team care and planned interactions: self-management
support including more effective use of community resources; integrated decision support and
patient registers and use of other information technology (IT) resources. These elements are
designed to work together to strengthen the clinician–patient relationship and improve health
outcomes. Patient focussed care needs to include outcomes that are meaningful and helpful
for the patient.[30] A wide range of interventions to improve patient outcomes in chronic
illness have been implemented at health policy level, organisational level and health profes‐
sional level. Interventions are targeted at secondary prevention to minimise complications as
there is no absolute ‘cure’ for chronic conditions once established. Recently, there has been
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increasing attention focussed on another player in this quest to improve patient outcomes and
that player or stakeholder is the patient. Patient participation in the management of their illness
is now recognised as a factor that can improve patient outcomes and is a factor in implementing
improvement in quality and safety of health care.[31]

Figure 1. The chronic care model.

As of 9 September 2011, the new WONCA (World Organization of National Colleges, Academies
and Academic Associations of General Practitioners/Family Physicians) European definition of
general practice includes “Promotion of patient empowerment and self-care” as its 12th
characteristic, following evidence of its relevance and importance. [1, 2, 32-34] The literature
search by Mola et al.[32] provides evidence to support the specific setting of family medi‐
cine/general practice within the primary care setting as the optimum health care environ‐
ment above other health care environments for promotion of patient empowerment and
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self-care. This is the basis of this newly accepted characteristic of patient empowerment be‐
ing adopted as a core characteristic of the discipline of general practice rather than hospital-
based care (Figure 2). Following adoption of this new characteristic, WONCA, through it
anniversary grant, funded a collaborative project comprising of a systematic review and the
creation of a template e-learning module focussing on patient self-management, of which
patient empowerment is a key factor.

Figure 2. The WONCA tree.

While undertaking the systematic review, which focused on the impact of health professional
training regarding patient self-management on patient outcomes (PROSPERO registration
number: CRD42013004418), we created a repository of information around the topics of patient
empowerment and self-management. In this chapter we synthesise this literature.

2. Methods

The systematic review was performed for articles published before 1 September 2013 using
the following: PubMed, ERIC, EMBASE, CINAHL, PsycINFO, Web searches, Hand searches
and Bibliographies employing the following search terms:
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1. Primary healthcare

2. Physicians, primary

3. Physicians, Family

4. General Practitioners

5. #1 OR #2 OR #3 OR #4 NOT dental NOT pharma*

6. Education, continuing OR evidence-based medicine/education

7. Patient education as topic

8. Training

9. #6 OR #7 OR #8

10. “long term care”

11. Chronic disease

12. #10 OR #11

13. #5 AND #9 AND #12

All abstracts were reviewed using the RefWorks package to categorise the abstracts identified
by the search. Articles not considered directly relevant to the systematic review where retained
to populate a separate repository of information on subtopics. The key generic articles located
from this search under the topics of patient self-management and patient empowerment and
are synthesised in this chapter.

2.1. Self-management

Self-management, in the context of non-communicable disease, can be conceptualised as a set
of tasks and processes that are used by a patient to maintain wellness in the presence of an
ongoing illness.[35] Chronic condition self-management has been defined in numerous
different ways; one example is: a process that includes a broad set of attitudes, behaviours and
skills. It is directed toward managing the impact of the disease or condition on all aspects of
living by the patient with a chronic condition. It includes, but is not limited to, self-care and it
may also encompass prevention.[36]

A Cochrane Collaboration report[37] showed that improving patient self-management is one
of the four categories of practice change that result in maximum impact on improving patient
outcomes: the four categories being increasing clinicians' expertise and skill, educating and
supporting patients, emphasis on team-based care delivery and making better use of IT-based
patient registers.

Effective self-management skills can improve patient self-efficacy and reduce health care costs
through fewer outpatient visits[38] and hospital admissions.[15, 39] Health professional
training is associated with better uptake, implementation and effectiveness of self-manage‐
ment programs.[36, 40]

Primary Care in Practice - Integration is Needed32



1. Primary healthcare

2. Physicians, primary

3. Physicians, Family

4. General Practitioners

5. #1 OR #2 OR #3 OR #4 NOT dental NOT pharma*

6. Education, continuing OR evidence-based medicine/education

7. Patient education as topic

8. Training

9. #6 OR #7 OR #8

10. “long term care”

11. Chronic disease

12. #10 OR #11

13. #5 AND #9 AND #12

All abstracts were reviewed using the RefWorks package to categorise the abstracts identified
by the search. Articles not considered directly relevant to the systematic review where retained
to populate a separate repository of information on subtopics. The key generic articles located
from this search under the topics of patient self-management and patient empowerment and
are synthesised in this chapter.

2.1. Self-management

Self-management, in the context of non-communicable disease, can be conceptualised as a set
of tasks and processes that are used by a patient to maintain wellness in the presence of an
ongoing illness.[35] Chronic condition self-management has been defined in numerous
different ways; one example is: a process that includes a broad set of attitudes, behaviours and
skills. It is directed toward managing the impact of the disease or condition on all aspects of
living by the patient with a chronic condition. It includes, but is not limited to, self-care and it
may also encompass prevention.[36]

A Cochrane Collaboration report[37] showed that improving patient self-management is one
of the four categories of practice change that result in maximum impact on improving patient
outcomes: the four categories being increasing clinicians' expertise and skill, educating and
supporting patients, emphasis on team-based care delivery and making better use of IT-based
patient registers.

Effective self-management skills can improve patient self-efficacy and reduce health care costs
through fewer outpatient visits[38] and hospital admissions.[15, 39] Health professional
training is associated with better uptake, implementation and effectiveness of self-manage‐
ment programs.[36, 40]

Primary Care in Practice - Integration is Needed32

Self-management support is defined as the systematic provision of education and supportive
interventions by health care staff to increase patients’ skills and confidence in managing their
health problems, including regular assessment of progress and problems, goal setting and
problem-solving support.[41] Self-management support involves the application of collabo‐
rative goal setting and a range of self-efficacy strategies, for example, effective problem solving,
monitoring his/her own condition, relapse prevention plans, patient education, group
supports and shared decision making.[42]

Self-management support is the least implemented of the elements of the CCM[43] and has its
own set of challenges, including developing and refining clinician skills in chronic care
management, clinician self-efficacy and changing clinician behaviour. It is easy for clinicians
to overlook the fact that many patients do not feel ‘sick’ with chronic conditions such as
hypertension, diabetes or obesity.[44] Willcox and Gill[45] revealed uncertainty and a lack of
understanding among health professionals regarding the concept of self-management support
and its application. There is evidence available showing the efficacy of self-management
support.[46-48]

Patient self-care affects health outcomes through numerous pathways,[49] such as follows:

• adherence to therapeutic regimens

• maintenance of health-related behaviours, e.g., lifestyle choices

• (self)-monitoring symptoms to inform treatment/self-care decisions

• monitoring and managing the emotional consequences of illness

• influencing the nature of communication between health care worker and patient to ensure
that patients’ needs are expressed and addressed

• using support networks to help achieve the above.

Self-management expands self-care with strategies to enhance the patient’s own effectiveness
and self-determination.[50] It requires greater collaboration with health care workers. An
increasing number of patients are requesting a greater emphasis on shared care.[51-54]

Chronic care programmes that encourage self-management have been shown to be effective
in a range of chronic diseases.[19, 20, 48, 55, 56-59] Improving specific patient and clinician
behaviours (patient self-management and close monitoring of disease control parameters to
achieve individualised goals) can improve disease control and quality of life among patients
with multiple conditions and complex health care needs.[60]

Self-management methods promoted by primary care professionals should be based on best
available evidence on effectiveness, safety and cost-effectiveness. Numerous system factors,
patient factors and clinician factors influence effective patient self-management. System
support for patient self-management (e.g., adequate time, training, IT, resources and support)
is thought to contribute to an effective self-management process.[30]

Initiatives that both support patients and equip health professionals are required because each
has a different function and both are required if self-management support is to be effective
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and sustainable.[16, 61] In terms of patient factors, coordination of methods to address barriers
to patients’ behaviour change is also key to successful patient self-management.[22] Two
clinician factors, which might adequately be addressed at the level of continuing medical
education and post-graduate training, are guideline non-adherence and sharing decision
making with the patient; both require patient participation and engagement.[60, 62] Skill
development in shared decision making can be incorporated into post-graduate professional
development programmes and has been recommended.[63]

The educational focus around self-management needs to extend to all health care professionals
in both primary and secondary services to ensure patients receive consistent and effective
messages appropriate for their condition across the sector.[15] In the United Kingdom, the
WISE (Whole System Informing Self-management Engagement) model advocates at patient,
health care professional and structure of health care levels to support self-management
practices.[64]

2.2. Patient empowerment

The idea of empowerment was first introduced in the 1960s by the Brazilian pedagogue Paulo
Freire[1] and, with health care, has been acknowledged as an alternative to compliance to guide
the provider–patient relationship.[65] Most patient empowerment definitions focus on
individuals’ capacity to make decisions about their health (behaviour) and to have, or take
control over, aspects of their lives that relate to health[66] with most incorporating some form
of personal control and self-efficacy/self-mastery.[35, 65, 67-71] Empowerment occurs when
the health care professional’s goal is to increase patients’ capacity to make autonomous,
informed decisions, and patients are making these decisions and choosing personally mean‐
ingful, realistic goals.[72]

Patient empowerment suggests more collaborative models of clinician–patient interaction.
McAllister et al.[66] compared the paternalist and empowerment paradigms and suggested
that the concept of empowerment could be another conceptualisation of the capability
paradigm suggested by Sen.[73] A key attribute of patient empowerment is that the patient is
not a passive recipient of health care and is self-determining with some control of his/her own
health and health care.[35, 65, 69-71] However, Anderson et al.[74] argued that patients who
choose to hand over responsibility should still be considered empowered being responsible
for their choice, if not for their treatment.

Studies of patient empowerment in general practice and primary care to improve management
of chronic diseases have shown good results, increasing patient and health professionals’
satisfaction, adherence to guidelines and treatment and improving clinical outcomes.[1] With
regard to success, research has indicated that multifaceted interventions are more effective
than simpler ones[75] and that enduring change requires a multilevel approach,[76] with
interventions at different levels interlinked and mutually reinforcing. This requires a whole
systems perspective that involves interventions at the patient, practitioner and service
organisation levels in the delivery of self-management support.

Although many factors (such as culture, age and socio-economic resources) influence empow‐
erment, it is argued that empowerment can be considered to be either a process or an outcome
and that patients can be empowered by their health care providers.[77, 78] As the concept of
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patient empowerment continues to be the subject of further exploration, we can expect more
refinement of its definition and relevance to patient health outcomes in primary care in the
future.

General practice/family medicine (GP/FM) has been shown to be a suitable setting for pro‐
moting patient empowerment, because many of the characteristics of GP/FM are already
oriented towards encouraging patient empowerment longitudinally over time. By its nature,
primary care provides continuous, comprehensive and coordinated care across the care
continuum.[79] The GP is in a key position to utilise and to promote patient and carer use of
relevant information technology in patient empowerment. Tools such as personal health
records (PHRs) integrated with electronic health records, interactive tools for health coaching,
decision aids and decision support for both health professionals and patients are developing
rapidly.[80] However, in order to effectively translate empowerment into clinical practice, will
require health-care providers to adopt a truly patient-centred approach.[65]

3. Concluding remarks

Physicians can learn to be experts in management of medical conditions, but only patients can
be experts in the conduct of their own lives.[81]

The patient has a role to play in determining his/her own health outcomes.[82] For optimum
patient outcomes, there is a need to explore and to clarify for the clinician the various aspects
of patient empowerment and the many sources of influence on successful patient self-
management. These concepts involve a complex interaction of patient factors, health profes‐
sional factors, health system factors and multiple other influences that need to be harnessed
effectively by all stakeholders.
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Abstract

Chronic heart failure (CHF or simply HF) is a complex clinical syndrome that involves
more than 2% of the general population and over 10% of the older people. For people
with reduced ventricular function (the classical HFrEF phenotype), the guideline-
directed medical therapy (GDMT) (e.g., Ace-inhibitors, beta-blockers, diuretics,
rehabilitation or implantable ventricular devices) demonstrated to be efficacious in
reducing hospitalisations and prolonging survival. Vice-versa, the HF with preserved
ejection fraction (diastolic HF or HFpEF phenotype) is a much more complex
syndrome, in which co-morbidities (such as COPD, depression, anemia, and diabetes,
CAD) play a significant role in the decompensation episodes.

As the population ages, the HFpEF phenotype is becoming more frequent and puts
more management problems, since the conventional HF therapy is less efficacious in
the control of symptoms. A multidisciplinary managed approach, based on the
principles of Chronic Care Model, is the most effective tool to ensure best clinical and
social outcomes, for both phenotypes. It is critical that every health worker should use
counselling tools, such as how to recognise characteristics of the disease or early signs
of decompensation and whereby to manage them, the proper use of each drug or how
to modify progressing risk factor, to improve the compliance of the patients toward
the self-management empowerment.

Finally, we propose a plan of care for patients affected with HF, which allows the
integration of multidisciplinary teams and ensures a complete and appropriate
management of the cases, in respect of therapeutic responsibility entrusted to the GP.

Keywords: chronic heart failure, preserved ejection fraction, co-morbidities, integrated
care, Chronic Care Model
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1. Introduction

1.1. Chronic heart failure: Definition and diagnosis

Chronic heart failure (CHF or simply HF) is one of the main causes of death and disability in
the Western world. It is expected that its presence will continue increasing in the future because
of the ageing of the population, the diminution of mortality in the acute phase of coronary
heart disease, the increased prevalence of predisposing clinical conditions (diabetes mellitus,
arterial hypertension, obesity, etc.), as well as the availability of effective drugs in prolonging
the patients’ survival. HF in developed countries is mainly a disease of the elderly population:
the average age of the patients is in fact 75 years [1].

Continuity of care is one of the basic elements for a correct management of HF, both for its
characteristic of chronic disease with more or less frequent exacerbations and for its consid‐
erable clinical variability, which manifests itself with different levels of complexity and not
uniformly progressive in all stages of its evolution, from the very first symptoms of the terminal
stages. This aspect results in a diagnostic difficulty that swings the estimate of prevalence of
the disease from 2 to 6.7% of the general population [2, 3].

In fact, as defined in the Report of the American College of Cardiology Foundation/ American
Heart Association Task Force on Practice Guidelines ‘HF is a complex clinical syndrome that
results from any structural or functional impairment of ventricular filling or ejection of blood’,
but HF should be present as a diastolic dysfunction with a left ventricular ejection fraction
(LVEF) greater than 40%. However, some component of diastolic dysfunction is also common
in patients with LVEF < 40% [1, 2].

NYHA Class Level of Clinical Impairment  

No limitation of physical activity. Ordinary physical activity does not cause undue 
breathlessness, fatigue, or palpitations. 

Slight limitation of physical activity. Comfortable at rest, but ordinary physical 
activity results in undue breathlessness, fatigue, or palpitations. 

Marked limitation of physical activity. Comfortable at rest, but less than ordinary 
physical activity results in undue breathlessness, fatigue, or palpitations. 

Unable to carry on any physical activity without discomfort. Symptoms at rest 
can be present. If any physical activity is undertaken, discomfort is increased. 

Figure 1. New York Heart Association (NYHA) Heart Failure Symptom Classification System.

The European Task Force on the Diagnosis and Treatment of Acute and Chronic Heart Failure
in 2012 stated that: HF is defined, clinically, as a syndrome in which patients have typical symptoms
(e.g. breathlessness, ankle swelling, and fatigue) and signs (e.g. elevated jugular venous pressure,
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NYHA Class Level of Clinical Impairment  

No limitation of physical activity. Ordinary physical activity does not cause undue 
breathlessness, fatigue, or palpitations. 

Slight limitation of physical activity. Comfortable at rest, but ordinary physical 
activity results in undue breathlessness, fatigue, or palpitations. 

Marked limitation of physical activity. Comfortable at rest, but less than ordinary 
physical activity results in undue breathlessness, fatigue, or palpitations. 

Unable to carry on any physical activity without discomfort. Symptoms at rest 
can be present. If any physical activity is undertaken, discomfort is increased. 

Figure 1. New York Heart Association (NYHA) Heart Failure Symptom Classification System.

The European Task Force on the Diagnosis and Treatment of Acute and Chronic Heart Failure
in 2012 stated that: HF is defined, clinically, as a syndrome in which patients have typical symptoms
(e.g. breathlessness, ankle swelling, and fatigue) and signs (e.g. elevated jugular venous pressure,

Primary Care in Practice - Integration is Needed46

pulmonary crackles, and displaced apex beat) resulting from an abnormality of cardiac structure or
function. The diagnosis of HF can be difficult [4].

On the basis of clinical and structural features of the syndrome, the American College of
Cardiology (ACC) and American Heart Association (AHA) developed a four- stage classifi‐
cation of heart failure [5].

Stage A includes patients who are at risk of developing HF but who have no structural heart
disease at present. Stage B includes patients with structural heart disease but no symptoms.
Stage C includes patients with structural heart disease with current or prior symptomatic heart
failure. Stage D includes patients with severe refractory HF. The previous classification of HF,
based on the NYHA functional scheme (Figure 1), is used to assess the severity of functional
limitations and correlates fairly well with prognosis.

The linkage between ACC/AHA structural staging, NYHA functional classification and
community epidemiology (estimated from the Olmsted County Study for people aged more
than 45 years) is summarised in Figure 2 [5, 6].

Figure 2. Structural, functional and epidemiologic linkages in CHF (for courtesy of Prof. Tang, Assoc. Prof. of Medi‐
cine, Cleveland Clinic Lerner College of Medicine; adapted from [5,6]).

Most patients affected with HF have signs and symptoms of fluid overload and pulmonary
congestion, including dyspnea, orthopnea and paroxysmal nocturnal dyspnea. Patients with
right ventricular failure have jugular venous distention, peripheral oedema, hepatospleno‐
megaly and ascites. Others, however, do not have congestive symptoms but have signs and
symptoms of low cardiac output, including fatigue, effort intolerance, cachexia and renal
hypoperfusion (Table 1).

On physical examination, patients with decompensated heart failure may be tachycardic and
tachypneic, with bilateral inspiratory rales, jugular venous distention and oedema. Patients
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with compensated heart failure will likely have clear lungs but a displaced cardiac apex.
Patients with decompensated diastolic dysfunction usually have a loud S4 (which may be
palpable), rales and often systemic hypertension.

SYMPTOMS SIGNS

TYPICAL MORE SPECIFIC

Breathlessness Elevated jugular venous pressure

Orthopnoea Hepatojugular reflux

Paroxysmal nocturnal dyspnoea Third heart sound (gallop rhythm)

Reduced exercise tolerance Laterally displaced apical impulse

Fatigue, tiredness, increased time to recover after exercise Cardiac murmur

Ankle swelling

LESS TYPICAL LESS SPECIFIC

Nocturnal cough Peripheral oedema (ankle, sacral, scrotal)

Wheezing Pulmonary crepitations

Weight gain (>2 kg/week)
Reduced air entry and dullness to percussion at lung bases

(pleural effusion)

Weight loss (in advanced heart failure) Tachycardia

Bloated feeling Irregular pulse

Loss of appetite Tachypnoea (>16 breaths/min)

Confusion (especially in the elderly) Hepatomegaly

Depression Ascites

Palpitations Tissue wasting (cachexia)

Syncope

Table 1. Diagnostic symptoms and signs for chronic heart failure (modified from ESC 2012 [4])

In ambulatory patients suspected of having HF, for an initial working diagnosis and treatment
plan, the recommended investigations are [4] electrocardiogram (ECG), echocardiogram and
some haematological investigations:

1. The ECG shows the heart rhythm and electrical conduction, i.e. whether there is sinoatrial
disease, atrioventricular (AV) block or abnormal intraventricular conduction.

2. The echocardiogram provides immediate information on chamber volumes, ventricular
systolic and diastolic function, wall thickness and valve function.

3. Routine biochemical and haematological investigations are also important, partly to
determine whether renin–angiotensin–aldosterone blockade can be initiated safely (renal
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function, sodium and potassium) and to exclude anaemia (which can mimic or aggravate
HF). Other measurements of blood chemistry, such as calcium, liver enzymes, bilirubin,
ferritin and thyroid function, should detect reversible/ treatable causes of HF (e.g.
hypocalcaemia, thyroid dysfunction) and co-morbidities (e.g. iron deficiency).

Natriuretic peptide (BNP, NT-proBNP or MR-proANP) dosage and a chest radiograph (X-
ray) should be useful, but their use for diagnostic purposes is not clearly defined [4].

2. Two phenotypes of chronic HF: reduced or preserved ejection fraction

Most of the evidence supporting interventions in heart failure comes from trials that recruited
patients with left ventricular systolic dysfunction (LVSD). However, about 50% of patients
with chronic heart failure (CHF) have a preserved ejection fraction (HFpEF), which is especially
common in elderly people with highly prevalent co-morbid conditions, and its prevalence is
expected to increase over the next decades [7, 8].

The necessary criteria for diagnosing heart failure with reduced ejection fraction (HF-rEF) or
preserved ejection fraction (HF- pEF or diastolic heart failure) are reported in Table 2. Echo‐
cardiographic evaluation is essential to differentiate the structural abnormalities of the two
phenotypes: HFpEF is usually defined as an ejection fraction equal to or greater than 50%,
while the reduced ejection fraction phenotype (HF-rEF) has an LVEF less than 40%. Both ESC
and ACC/AHA guidelines define a mild left ventricular systolic dysfunction (for EF 35–50%)
that probably represents another phenotype in HF spectrum [8, 9].

Therapies that improve outcome in people with HFrEF have not been found to help people
with HFpEF, further supporting the idea that these two kinds of HF are fundamentally
different [9].

The diagnosis of HF-rEF (reduced ejection fraction)
requires three conditions to be satisfied:

The diagnosis of HF-pEF (preserved ejection fraction)
requires four conditions to be satisfied:

1. Symptoms typical of HF 1. Symptoms typical of HF

2. Signs typical of HF (may not be present in the early
stages and patients treated with diuretics)

2. Signs typical of HF (especially in HF-pEF they may not
be present in the early stages and patients treated with
diuretics)

3. Reduced left ventricular ejection fraction (LVEF): < 40%
3. Normal or only mildly reduced LVEF (35–50%) and left
ventricule not dilated

4. Relevant structural heart disease (left ventricular
hypertrophy/left atrial enlargement) and/or diastolic
dysfunction

Table 2. Criteria for diagnosing and differentiate CHF phenotypes (modified from ESC 2012 [4])
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Exercise intolerance is the principal clinical feature in HFpEF. People complain of debilitating
symptoms: the elevation of filling pressures during even modest exercise causes significant
dyspnea and fatigue [7, 9]. NICE guidelines recommend the implementation of exercise
training in HFpEF, but the evidence only evaluates surrogate endpoints such as exercise
capacity and quality of life [10].

3. The guideline-directed medical therapy (GDMT) for chronic heart
failure

The treatments for heart failure become progressively more complex, gradually the clinical
picture worsens (Figure 3) [11]. However, there is a high overall annual mortality (up to 20%),
both for HFrEF or HFpEF [12] particularly in patients with higher NYHA Classes symp‐
toms [13].

General measures, such as the attention to diet and good lifestyle, weight monitoring, patient
education and close medical follow-up, should be done on all patients, while medical therapy
is based on progressive staging and symptoms classification [13].

Figure 3. The progression and complexity of treatments for HF (Modified from [11]).

The term guideline-directed medical therapy (GDMT) has been conjugated by the ACCF/AHA
Task Force on Practice Guidelines to represent optimal medical therapy as defined by ACCF/
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AHA guideline recommended therapies (primarily Class I evidence) [1]. The GDMT for
patients with CHF is resumed in Figure 4 [13].

Even if the recommendations for the use of drugs in HF derived principally from studies that
recruited patients with left ventricular systolic dysfunction (LVSD) (HFrEF), treatments with
same principles are also useful for patients with HFpEF and relevant cardiovascular co-
morbidities, such as hypertension and coronary artery disease (CAD).

Unfortunately, trials using the same medications employed for the treatment of HFrEF have
not shown any significant improvements on survival [8, 12].

ACC/ AHA Stage B C D
NYHA  Classification I II – III IV

                     Symptoms a

 Treatments 

Asymptomatic 
Symptoms, Current or Prior 

Recurrent or Ongoing 
Rest Dyspnea

Never 
Hospitalized 

History of 
Hospitalization 

ACEi Yes Yes Yes Yes 

Beta blocker (BBs) Yes a Yes Yes Yes b

Aldosterone 
antagonist Yes Yes Yes 

Isosorbide dinitrate-
hydralazine 

Selected 
patients c

Selected 
patients c

Selected 
patients c

Diuretic If congestion 
PRN 

If congestion  
PRN Yes 

ARB PRN d PRN d PRN d

Digoxin PRN d PRN d PRN d

Consider AICD/   
Bi-V pacemaker Selected patients e Yes Yes Yes 

Abbreviations: ACEi: Angiotensin converting enzyme inhibitor     ARB: Angiotensin receptor blocker 
PRN: as needed    AICD: Automatic Implantable Cardioverter Defibrillator 

Green:  Recommended Orange: To be considered.
Notes: 
a No explicit evidence of benefit exists for BBs among asymptomatic patients, although many 
patients in this class will have other indications for BBs,  such as coronary artery disease (CAD).
b BBs may be continued safely for patients with rest dyspnea except in patients with signs of 
congestion or hemodynamic instability.
c The combination of isosorbide dinitrate and hydralazine benefited patients self-reported as African 
American. This combination may be added for patients who remain symptomatic despite therapy 
with ACEIs and BBs and as tolerated without reducing the doses of ACEI or BBs to subtarget doses.
d These interventions may provide symptomatic benefit. If no benefit is perceived, the medications 
may be withdrawn. In the case of digoxin, however, withdrawal may lead to clinical deterioration 
and should be done with caution. Little evidence exists to support the safety of ACEI/aldosterone 
antagonists/ARBs in the same patient. All these agents can increase potassium levels.
e  Indication only for asymptomatic patients with ischemic cardiomyopathy.

Figure 4. GDMT for patients with HFrEF (adapted from [13], with permission).
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The only indication to the use of diuretics in chronic HFpEF is for symptomatic relief of acute
or chronic congestion (see Figure 3). The doses of diuretics should be adjusted continuously,
especially when the patient achieves euvolaemia, as further diuresis and dehydration may
decrease preload and cardiac output [8].

The role of the multidisciplinary team in the continuing management of heart failure patients
is pivotal and all the principal guidelines on HF management underline that the complexity
of both the diagnostic process and the therapeutic options, as well as the continuing difficulties
in the diagnosis and management of HFpEF, dictate the recurrent involvement of specialists
[1, 4, 5, 10, 14].

4. Rehabilitation for patients with chronic heart failure

A rehabilitation program has three main components: education, counselling and exercise [10].
Education and counselling are usually incorporated into standard care (see below), while the
role of exercise-based rehabilitation programs in the management of patients with HF is not
completely defined. There is some evidence that cardiac rehabilitation can be useful to improve
functional capacity, exercise duration, health-related quality of life and mortality [1, 4],
particularly in patients with HFrEF [15]. Despite the paucity of direct evidence in HFpEF,
recommendations for rehabilitation should relate to all patients with heart failure without
contraindications, since symptoms and prognosis of patients with HFpEF do not differ
significantly from those with heart failure due to LVSD [7, 10]. A program of rehabilitation
should include patients with symptomatic heart failure, NYHA class II–III, without limitations
for age or sex. A psychological and educational component in the program would assure better
results of the intervention [10].

The optimum exercise ‘prescription’ is uncertain: it ranges from walking to intensive gym-
based activity including resistance and aerobic exercises and exercises within the swimming
pool [4, 10]. In the absence of specific programs for patients with HF, they can also be enrolled
in rehabilitation within other existing cardiac rehabilitation programs (i.e. post-myocardial
infarction and post-cardiac surgery [10]).

Healthcare-based rehabilitation programs are likely to be cost-effective in different popula‐
tions and for different healthcare systems [16].

5. Integrated care for heart failure: The Chronic Care Model

In 2009 Jencks et al [17] demonstrated that heart failure is the most frequent cause of rehospi‐
talisation in Medicare: about 27% of patients discharged with HF were re-admitted within 30
days. The majority of them did not receive a visit from a doctor in the period they stay at home,
after discharge. Discharge planning (i.e. an individualised plan for a patient before the patient
leaves hospital to home) combined with additional post-discharge support can reduce
unplanned readmission to hospital for patients with congestive heart failure [18, 19].
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Evidence suggests that systems of care for patients with HF improve adherence to published
guidelines and clinical outcomes if involve collaborative care with specialists, multidiscipli‐
nary teams (including primary care), with a focus on transitions of care and chronic disease
management [19–23].

All the guidelines on HF management recommend a coordinating care along the continuum
of HF and throughout the chain-of-care delivered by the various services, within the healthcare
system [1, 4, 10, 14]. The natural setting to develop this coordination of care is the Chronic Care
Model (CCM), developed by Wagner and colleagues at the end of the nineties, ‘to bridge the
gap and translate knowledge between evidence-based chronic disease care and actual care
practices’ [24]. The framework, which is centred in primary care, posits six interrelated
elements that are key to high quality chronic disease care: self-management support, rede‐
signing delivery systems, decision support that is system wide, clinical information technol‐
ogy, linkages to community resources and health care system organisation [24].

Recently, the National Heart Foundation of Australia published guidance on policy and system
changes to improve the quality of care for people with chronic heart failure (CHF). The
recommendations point to reduce emergency presentations, hospitalisations and premature
death among patients with CHF [14]. Among the most critical points to overcome there are:

• To ensure equity of access for everyone in disadvantaged areas, including the most vulner‐
able people in socio-economic frailty and the cultural minorities.

• Lack of data and inadequate identification of people with CHF: this leads to ineffectiveness
in measuring outcomes and evaluating the CHF care provided. The development of
mechanisms to promote data linkage across care transitions is essential.

• The enhanced community-based management of CHF, across the empowerment of general
practitioners to lead care.

• Future research activity needs to ensure the translation of valuable knowledge and high-
quality evidence into practice.

The practical application of these principles is included in the recommendation n. 10.2 from
ACCF/AHA guidelines [1]: Every patient with HF should have a clear, detailed, and evidence-based
plan of care that ensures the achievement of GDMT goals, effective management of co-morbid conditions,
timely follow-up with the healthcare team, appropriate dietary and physical activities, and compliance
with secondary prevention guidelines for cardiovascular disease. This plan of care should be updated
regularly and made readily available to all members of each patient’s healthcare team.

A management program for patients with HF (both with reduced and preserved ejection
fraction) needs particular characteristics and components (Figure 5) [4].

Primary care plays a central role in the early identification of HF, transitions to and from acute
care settings, self-care promotion, managing co-morbidities and end-of-life care [23, 25].
However, a recent systematic review of 22 studies has pointed out barriers and facilitators of
implementing the chronic care model in primary care. The inner setting of the organisation,
the process of implementation and characteristics of the individual healthcare providers are
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the major emerging themes. The importance of assessing organisational capacity and needs is
crucial prior to and during the implementation of the CCM, as well as gaining a better
understanding of health care providers and organisational perspective [26].

6. Management of co-morbidities

Frailty and multiple co-morbidities contribute to non-compliance, leading to higher rate of
hospitalisation, rehospitalisation, and ultimately institutionalisation and death [27].

Co-morbidities are important in patients with HF for four main reasons [4]:

1. They may affect the use of some drugs for HF (e.g. in some patients with renal dysfunction
the use of renin–angiotensin system inhibitors may be discouraged);

2. Some drugs, useful for co-morbidities symptoms, may decompensate HF (e.g. NSAIDs
for pain in arthritis);

3. The drugs for different conditions may interact and reduce patient compliance to treat‐
ments: e.g. beta-blockers for HF and beta-agonists for obstructive pulmonary disease;

4. Most co-morbidities are associated with worse clinical status and are predictors of poor
prognosis in HF (e.g. diabetes). Some co-morbidities become subject to treatment (e.g.
anemia) to improve HF.

Characteristics  

1. Based on a multidisciplinary approach (cardiologists, primary care 
physicians, nurses, pharmacists, etc.) 

2. Targeted to  high-risk symptomatic patients 
3. Including competent and professionally educated staff 

Components  

 Optimized medical and device management 
 Adequate patient education, with special emphasis on adherence and self-care 
 Patient involvement in symptom monitoring and flexible diuretic use 
 Follow-up after discharge (regular clinic and/ or home-based visits; possibly 

telephone support or remote monitoring) 
 Increased access to healthcare (through in-person follow-up and by telephone 

contact; possibly through remote monitoring) 
 Facilitated access to care during episodes of decompensation 
 Assessment of (and appropriate intervention in response to) an unexplained 

increase in weight, nutritional status, functional status, quality of life, and 
laboratory findings 

 Access to advanced treatment options 
 Provision of psychosocial support to patients and family and/ or caregivers 

Figure 5. Management programmes for patients with HF rEF and HFpEF: essential characteristics and components
(adapted from [4]).
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Management of co-morbidities is particularly critical in HF patients with preserved ejection
fraction (the so-called diastolic heart failure or HFpEF) who are older and often affected with
multimorbidity. Patients with HFpEF should be managed with an integrated approach by their
clinical features, addressing underlying co-morbidities known to cause or exacerbate HF [28].
Predisposing and precipitating factors for patients with HFpEF are reported in Table 3.

PREDISPOSING FACTORS PRECIPITATING FACTORS

Advanced age Recurrent ischemia

Female sex Atrial fibrillation

Obesity Renal failure

Hypertension Sepsis

Diabetes

Coronary artery disease

Table 3. Predisposing and precipitating factors for HFpEF in older [28]

Other significant co-morbidities are anemia, COPD, depression, cachexia, gout, and hyperli‐
pidemia [4]. Cardiovascular deaths constitute the majority of deaths in both HFpEF and HFrEF.
However, the proportion of total deaths that are cardiovascular related is higher in HFrEF than
in HFpEF. Conversely, non-cardiovascular deaths constitute a larger proportion of deaths in
HFpEF than in HFrEF [12].

7. Counselling and patient’s empowerment

In chronic illness, patient- centred care (PCC) has a beneficial effect on healthcare professional-
patient concordance regarding treatment plans, patient health outcomes and patient satisfac‐
tion and respects patients’ desired level of involvement in healthcare decisions [30]. Patient
education is focused on the patient’s knowledge about his pathology in making the right
choices about his/her health and not just decisions about the disease, how the disease affects
his/her role in working life, couple or community life [31]. Counselling is the better professional
activity to guide, support and develop the self-management and empowerment both of the
patient and his/her caregiver(s), promoting knowledge and skills to self-care, and stimulating
the ability to make self-choices.

The self-management of chronic disease is essential for optimising health outcomes [32–34]. A
patient-centred approach for CHF management is widely recommended [4,10, 29].

Counselling for CHF management should be focused on simple actions that the patient and /
or the caregiver should practice Table 4.
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A. Characteristics of disease Explain the origin of symptoms;

B. How to identify early signs of
decompensation and what to do with
them

Identify specific signs and symptoms such as increasing fatigue,
worsening dyspnea, appearance of edema;
Daily weight and how to proceed in case of significant increase: contact
details of the care manager, variation of the diet , fluid intake and
diuretics;

C. Instructions on the proper use of each
drug

Explain the rationale for each drug, adverse effects and possible
consequences of a missed dose. Repeat the treatment pattern;

D. Modify risk factors progressing Smoking cessation, glycemic, blood pressure and weight control, motor
activity, alcohol intake;

E. Importance of therapeutic adherence Detect and try to solve any obstacle to the compliance with drug therapy
and lifestyle.

Table 4. Counselling for CHF management: what it is basic for patient and caregiver

8. Integrated care for HF in Italy: a clinical pathway implementation

Patients suffering from HF exhibit different clinic characteristics and care needs depending on
the stage of the disease [5, 11]. The effective management of this disease should be related to
a territorial- and hospital- integrated approach, adapted to the needs of the individual patient
[13, 30, 35, 36].

If the clinical condition is stable, the patient should be followed on an outpatient basis with
the integrated involvement of general practitioners (GPs), nurses and specialists [20, 22, 23,
37–41]. In advanced stages, a more intensive support like the hospital one and/or integrated
home it might be necessary [42–48].

As reported by Vedel and Khanassov [18], transitional care interventions (TCIs) and high
intensity- integrated management models significantly reduce risks of rehospitalisation and
emergency department visits. A long duration (more than 6 months) involvement of GPs,
nurses, and cardiologists is better than a shorter one.

We propose an integrated management care for patients affected with HF, which is based on
the recommendations of the European Society of Cardiology [4]. This model allows the
integration of multidisciplinary teams, ensuring a complete and appropriate management of
the cases, in respect of therapeutic responsibility entrusted to the GP. For each stage of the
ACC/AHA classification [1], functions, activities and tasks of each professional are identified.
In stage A (Table 5) and D (Table 6) the professionals involved, despite being the same, often
operate with different levels of integration, while the real multiprofessional integration occurs
in stages B and C. For this reason the latter are presented in comparison (Table 7).

Finally, in Table 8, a synoptic planning of different programmed activity is reported.
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8. Integrated care for HF in Italy: a clinical pathway implementation
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In stage A (Table 5) and D (Table 6) the professionals involved, despite being the same, often
operate with different levels of integration, while the real multiprofessional integration occurs
in stages B and C. For this reason the latter are presented in comparison (Table 7).

Finally, in Table 8, a synoptic planning of different programmed activity is reported.
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A

According to the ACC/AHA classification, patients in stage A are those at risk of developing a structural
heart disease for the presence of cardiovascular risk factors or particular clinical situations, such as:

• Hypertension
• Multi system atherosclerosis
• Diabetes mellitus
• Metabolic syndrome or obesity
• Chronic renal failure
• Prolonged intake of cardiotoxic drugs
• Familiarity of cardiomyopathy

Role and tasks of the professionals

• GP:

◦ Identification of patients with risk factors (e.g. hypertension , diabetes, dyslipidemia,
obesity, sedentary)
◦ Non-pharmacological control of risk factors (e.g. promoting physical activity, weight
control, alcohol consumption)
◦ Setting and titration of personalised drug therapy
◦ Clinical and instrumental follow-up

• Nurses:

◦ Group health education for patients and their families, in particular oriented to the
promotion of healthy lifestyles, proper nutrition and to the adherence of pharmacological
and non-pharmacological therapeutic prescription

• Specialists:

◦ Counselling for patients with problems inadequately controlled by first-level interventions

Table 5. Integrated activities on HF stage A, divided for different professional tasks

ST
A

G
E 

D

Stage D is characterised by patients suffering from HF with frequent exacerbations despite maximal
medical therapy, which may require, in highly selected cases, specialised treatments such as mechanical
support to the circulation, fluid removal procedures, continuous inotropic infusions and heart transplant.
In most cases, however, the patient benefits from a palliative care program (integrated home assistance,
hospice).

Roles and tasks of the professionals

• GP:

◦ Request of hospitalisation when indicated
◦ Adjustment of drug therapy based on therapeutic needs of
individual patient
◦ Clinical and instrumental follow-up based on the clinical
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characteristics of the individual patient, in agreement with the
specialist
◦ Early diagnosis of aggravations of heart failure conditions
with identification of precipitating factors
◦ Evaluation and control of co-morbidities
◦ Activation of integrated home care services and access to
patient’s home

• Nurses:

ST
A

G
E 

D

◦ Periodic evaluation of the parameters (e.g. blood pressure,
cardiac frequency and body weight)
◦ Individual health education of the patient and his family, in
particular verification of patient’s adherence and persistence to
the therapeutic drug prescription, lifestyle and to the correct
alimentation
◦ Periodic telephone contact (from half-yearly to weekly) for
information on taking the drugs, patient’s subjective symptoms,
ability to perform daily activities, changes in the quality of
sleep, changes in body weight, onset of intercurrent diseases
◦ Ambulatory monitoring (from half-yearly to monthly) or
periodic home (from monthly to weekly) for the relief of the
parameters completed by the judgement of the specialist/GP on
patient’s condition
◦ Nursing interventions on related symptoms based on the
personalised care plan

• Specialists:

◦ Request of hospitalisation when indicated
◦ Recognition of aggravation of heart failure conditions with
identification of precipitating factors
◦ Adjustment of drug therapy based on therapeutic needs of
individual patient
◦ Clinical and instrumental follow-up based on the clinical
characteristics of the individual patient, in agreement with GP
◦ Intervention in case of clinical worsening without prompt
response to therapy or any complications
◦ Indication for AICD (automatic implantable cardioverter
defibrillator)
◦ Indication to ultrafiltration
◦ Home access on request of the GP

Table 6. Integrated activities on HF stage D, divided for different professional tasks
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Professionals STAGE B STAGE C

GP

• Identification of patients with stage B:
• clinical evaluation and request of medical
instrumental/laboratory examinations of I level in
presence of signs/symptoms of HF;
• specialist referral for diagnostic confirmation;
hospitalisation when indicated;
• first etiological identification and prognostic
stratification;
• activation of integrated care program and
transmission of patient names in the computer
archive;
• setting and / or adjustment of the therapy;
• personalised clinical and instrumental follow up;
• early detection of exacerbations and diagnosis of
precipitants factors.

▪ Echocardiographic diagnosis of
structural heart disease that does not
present and have not applied in the
past signs and symptoms of HF;
▪ patient with previous myocardial
infarction;
▪ patient with valvular heart disease
at least moderate;

• setting and adjustment of personalised
drug therapy, personalised clinical and
instrumental follow up, according to the
specialist,
• Transmission of the names at the
computerised archive.

Nurse

• health education (patient/family) oriented
to the promotion of healthy lifestyles and
nutrition and pharmacological and non-
pharmacological therapeutic adherence;
• education of the patient to the
self-control of arterial pressure parameters,
cardiac frequency, body weight;
• periodic evaluation of clinical and care
parameters;
• reporting to the general practitioner (GP)
of the patient with relevant issues and
collaboration for the diagnostic and
therapeutic management;
• opening and updating the computerised
clinic folder.
In this stage other resources can be
activated (e.g. anti-smoking centres, gyms
safe) in order to better control the risk
factors.

• health education (patient/family), in particular
pharmacological and non-pharmacological
therapeutic adherence;
• periodic evaluation of clinical parameters such as
arterial pressure, cardiac frequency, body weight;
• monitoring of the patient by phone contact (from
half-year to weekly or as needed – for evaluation
therapy compliance, symptoms, weight, intercurrent
diseases);
• ambulatory monitoring (from semi-annual to
monthly or as needed) or periodic home visits (from
monthly to weekly);
• point of reference for the patient (it is specified that
in the role of disease manager, the nurse becomes a
reference for the patient for issues related to
pathology).

Cardiologist/
internist

• diagnostic/therapeutic confirmation of
structural heart disease;
• setting of clinical and instrumental
follow-up, in agreement with the GP;
consulting for issues not adequately
controlled by the first level interventions;
• indication for hospitalisation for

• clinical, instrumental (echocardiography) and
laboratory evaluation for confirmation/exclusion of
the diagnosis of HF;
• etiological identification of precipitating/favouring
factors and prognostic stratification;
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Professionals STAGE B STAGE C

screening of the causes of myocardial
damage/evaluation of any indications in
non-pharmacological strategies
(revascularisation, correction of valve
disorders, device implant);
• each surgery should have a reference
specialist/ambulatory;
• if the patient has a different reference
doctor, the GP is responsible to verify that
inspections are carried out with similar
cadences to those of the structured path.

• custom setting and / or adjusting drug therapy;
clinical and personal instrumental follow up in
collaboration with the GP;
• programming non-pharmacological therapeutic
procedures (e.g. implantable devices, such as AICD,
CRT-P, CRT-D);
• intervention in case of clinical worsening without
prompt response to therapy or to the appearance of
complications.

Table 7. Integrated activities on HF stages B and C, divided for different professional tasks

Stage
ACC/AHA
and NYHA
grading

Care's goals Action

At least X times/
year follow –up*

Notes

3 2 1

STAGE A

Hypertension treatment,
smoking cessation,
dyslepidemia treatment,
promoting regular physical
exercise, abolition of alcohol
and drugs, metabolic
syndrome control

GP visit Unplanned evaluation

Nursing assessment Unplanned evaluation

ECG+ specialistic visit Unplanned evaluation

Echocardiogram

As needed (hypertension and/or
diabetes and/or chronic renal
failure with signs of organ
damage)
to each chemotherapy cycle (in
patients receiving cardiotoxic
drugs)
every 3–5 years in case of family
history of cardiomyopathy

STAGE B

As stage A +
pharmacological therapy of
the structural heart disease,
non -pharmacological
therapy, if indicated
(revascularisation, AICD,
correction of valvulopathy)

GP visit x And as needed

Nursing assessment x Evaluation in alternation at GP

ECG+ specialistic visit x And as needed

Echocardiogram
Every 2 years/as needed (if
clinic modifications/
exacerbations)

STAGE C
NYHA I–II

As stages A + B + reducing
salt intake, heart failure
therapy, implantable devices

GP visit x And as needed
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Stage
ACC/AHA
and NYHA
grading

Care's goals Action

At least X times/
year follow –up*

Notes

3 2 1

(such as AICD, CRT-P, CRT-
D) when indicated

Nursing assessment x

Monitoring of clinical
parameters (blood pressure,
cardiac frequency, weight) in
alternance with GP

ECG+ specialistic visit x And as needed

Echocardiogram
As needed (if clinic
modifications/ exacerbations)

Blood tests (blood
count, creatinine, Na
+/K+, glycemia,
transaminases)

x
Other surveys according to
research

STAGE C
NYHA III

As A and B + reducing salt
intake, heart failure therapy,
implantable devices (such as
AICD, CRT-P, CRT-D) when
indicated

GP visit x And as needed

Nursing assessment x

Quarterly monitoring of clinical
parameters (blood pressure,
cardiac frequency, weight) in
alternance with GP

ECG+ specialistic visit x

Echocardiogram
As needed (if clinic
modifications/exacerbation)

Blood tests (blood
count, creatinine, Na
+/K+, glycemia,
transaminases)

x
Other surveys according to
research

STAGE D
(Home
visits)

Palliative care program or transplantation program

*The follow-up planning should consider the following variables: NYHA class, clinical and therapeutic instability,
repeated hospital admissions, echocardiographic features and exam values.

Table 8. Managed planning for integrated assistance in all HF stages

9. Conclusions

To be effective, an integrated assistance program for the patient with heart failure needs the
continuous cooperation of the multidisciplinary team. Integrated care programs have defini‐
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tively demonstrated a significant reduction in mortality, hospital admissions and readmis‐
sions, as well as visits to the emergency department [49].

However, lack of communication between hospital and primary care seems to be the principal
critical issue in the continuity of care, both for hospital discharge or for the specialist outpatient
report [18, 37].

The general practitioner (GP), with the nurses’ collaboration, should manage patients with
stable conditions with periodical checks focused on the active involvement of the patient, the
constant adaptation of the therapy, the verification of clinical stability, the early detection of
worsening of the disease and its causes.

Following every consultation, the health professional should check the patient’s understand‐
ing of what they have been told. They should ask patients with similar questions: To be sure that
I have explained everything correctly, could you explain to me how you will take your medication? or
Can you tell me what you found most important from our conversation? The patients should be able
to explain or demonstrate, using their words, what has just been discussed with them [50].

In patients with advanced disease, the specialist monitoring must be flexible, and the consul‐
tation should provide clear indications, preferably written, to the patient and family members
on when to request the intervention of GP and on signs/symptoms of destabilisation that
require specialist advice (Table 9).

Information sending by the GP (patient’s
summary)

Specialist outpatient report

• Current therapy regimen • Objectivity at visit time and disease stability

• Patient’s compliance level • Stratification of the risk of events after instrumental tests

• Adverse drug events (if any) • Prescribed treatment with any eventual change compared with the
previous treatment and Indications for drug titration

• Major recent intercurrent events,
also about co-morbidities

• Evaluation of the presence of co-morbidity about instrumental/
laboratory outcomes

• Results of blood tests (e.g. renal function
monitoring)

• Program of specialistic follow-up and indications of instrumental/
laboratory controls

• Indication and contents of specific training activities directed to the
patient and caregiver(s), about the disease, therapy set, and principles of
self-management

• Preferential telephone contacts to communicate with the centre for
acute problems

Table 9. Fundamental aspects of the communication between specialist/general practitioner (GP) in the follow-up of
patients with heart failure
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To standardise multidisciplinary dialogue and assess the effectiveness of clinical pathway, the
local health authorities should organise recurrent multiprofessional audit on data collected
locally and training on path troubles and care results.

A challenge for the future assistance to the patient with heart failure would be the diagnosis
and management of the HF with preserved ejection fraction (HFpEF). As a matter of fact,
HFpEF is predicted to be the dominant phenotype of heart failure in the next decade, and the
principal intervention is to identify and treat risk factors and co-morbidities associated, first
of all, arterial hypertension.
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Abstract

High-quality in-home primary healthcare services are pivotal for people with
dementia and their families to avoid inappropriate hospital admissions and prema‐
ture nursing home placement, which are associated with worsened quality of life of
both the person with dementia and his family and financial burden.

This chapter gives a qualitative overview of the evidence on the efficacy and
effectiveness of different primary care models covering all the stages of the disease
from the onset of the disease until the more advanced stages with a particular focus
on the management of behaviour and psychological disorders.

A detailed description is provided of the primary care model of the Province of
Modena for people with dementia and their families in which the general practitioner
plays a central role both in the diagnostic process and in follow-up and closely
collaborates with first- and second-level healthcare professionals. This “collaborative
care” network is able to address timely the continuously changing needs of these frail
people and their caregivers, including acute severe behavioural and psychological
disorders. A 10-item composite indicator of appropriateness of care by the general
practitioner has been recently introduced to further improve the quality of care within
primary care.

Keywords: Behavioural and psychological disorders, case-finding, models of pri‐
mary care, dementia, family caregiver, cognitive screening tests

1. Introduction

Globally, the number of persons living with dementia (PWD) is projected to increase expo‐
nentially as population ages, becoming one of the most serious human, social, and economic
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burdens of this century. According to the World Alzheimer Report 2015 [1] it is estimated that
46.8 million people around the world live with dementia now and that this number will almost
double every 20 years. At present, the estimated global incidence of dementia is 9.9 million
new cases, implying one new case every 3.2 seconds. The most recent population based
prevalence study in Italy [2] shows that one quarter of 80+ year old people have dementia,
most of them in the advanced stages of the disease with prevalence rates that continue to rise
gradually even in extreme ages: 15.7% in people aged 80–84 years to 52.8% and 65.9% in people
aged 95–99 and in centenarians, respectively [2]. Also the incidence rates of dementia per 100
person-years do not level off but increase gradually ranging from 6 person-years at 80–84 years
to 20–21 person-years at 95–99 years (Lucca U et al., unpublished data).

Dementia is defined as a progressive major neurocognitive syndromal (group of signs/
symptoms) disorder characterised by neuropsychological impairments, reduced ability to
perform activities in everyday life and behavioural and psychological symptoms of dementia
(BPSD). These deficits cause significant impairment in social or occupational functioning and
represent a significant decline from a previous level of functioning [3].

The progression of the disease greatly differs from one type to another, but most types of
dementia are characterised by an early loss of declarative memory and progressive deficits in
other cognitive domains (e.g., executive function, language, abstract reasoning) significantly
interfering with overall daily-live functioning. In addition, over 90% of PWD manifest at least
one challenging behaviour or clinically relevant psychological symptom during the course of
their disease [4].

The increasing number of PWD will lead to a rising demand for informal and formal care
services in order to attend to the needs of this group of people. The possibility of getting
support depends on numerous interrelated factors such as patients’ and carers’ (socio-
economic) characteristics, care setting, provision of services, availability of healthcare provid‐
ers and the degree of integration among care networks. Some research suggests that co-
habitant family caregivers (CGs) could be replacing formal support services provided that they
accept supervision or advice from social and primary healthcare services. Unfortunately, many
CGs do not connect their relative with social and healthcare professionals, which may
constitute a disadvantage for both of them [5]. There are different reasons why CGs do not
search formal support among which the principal are stigma surrounding dementia, CGs’
perceived lack of need and support, PWD’s refusal to accept help, service characteristics and
lack of knowledge about service availability [6, 7]. All these findings show PWD as a vulnerable
group. Developing interventions, such as case/care management which allow the coordination
between different agents involved in community care might offer the possibility necessary to
satisfy the needs of PWD and their CGs in the primary care context [8].

Obstacles to detecting dementia at the primary care level include limited time resources [9–
13], insufficient expertise, flaw in skill set, fear of making an erroneous diagnosis, unsatisfac‐
tory reimbursement, and deficiencies in the coordination between family physicians (hence‐
forth called general practitioners (GPs)) and community services [14–18].
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Not surprisingly, two-thirds of all dementia and 91% of incipient dementia remain undetected
in the primary care setting around the world. Even when GPs accurately recognise dementia,
the quality of management of the disease after the diagnosis frequently appears suboptimal.
Initiation of dementia-specific drug treatment [19], assessment and management of BPSD,
safety issues, side effects of psychotropic drugs and of CGs’ stress and burden [20], coordina‐
tion of primary healthcare partners [21], implementation of support for PWD and their CGs
[22] represent the main challenges for providing quality dementia care by the GPs. Inadequa‐
cies in the diagnosis and management of dementia have been found to increase the risk for
hospitalisation and nursing home placement contributing substantially to the economic
burden of dementia [23].

Different models of care have been designed to help GPs in detecting dementia and in
delivering better dementia care. Research in this field has yielded to date mixed results in terms
of efficiency and effectiveness [24–28]. In contrast, a collaborative care model in which an
interdisciplinary team works with both the PWD and the CG, and which is integrated with a
primary care network, improves adherence to dementia care guidelines and reduces BPSD of
the PWD and stress and depression of their CGs [29, 30]. Although limited in scope, research
suggests that including geriatric specialists in the detection of dementia increases the rates of
screening people for dementia [18]. In a recent exploratory study [31], dementia care was
delivered through a system involving three groups of healthcare providers: (a) GPs involved
in the primary care network for identification and management of dementia; (b) a geriatric
assessment team (a GP who had extensive training in geriatrics and nurses specialised in
assessing frail elderly) and (c) community care composed of nurses and other healthcare
professionals (e.g., social workers, occupational therapists, psychologists). The geriatric
assessment team assisted with the evaluation of the PWD and with client-tailored care
planning (exhaustive listing of problems, recommendations, multidomain interventions and
follow-up). Community care delivered personal support services to the PWD and their families
integrated with the primary care network. Although it was assumed that this current approach
to caring for PWD would have resulted in high-quality dementia care, a retrospective analysis
of the charts of these three groups of healthcare providers evidenced several gaps and
inconsistencies, underscoring the need of further research to assess whether the overall quality
of dementia diagnosis and management at the primary care level may be achieved through a
collaborative model that integrates different healthcare services [31–33].

2. Early diagnosis and case finding in primary care; the diagnostic burden.

Despite the worldwide increased recognition of the early symptoms of dementia, this disease
still remains too often a hidden problem, especially in resource-limited communities. Many
family members do not seek help, and GPs seldom come across cases (see below) because loss
of memory and other related cognitive functions are thought to be part of an usual cognitive
aging process (i.e., ageism) and not a medical (i.e., pathological) condition. Dementia, however,
is a significant source of burden both for the PWD and his/her family. Hence, more research
on interventions to promote help-seeking behaviour and to improve the diagnostic expertise
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of non-specialist healthcare providers, is urgently needed. For instance, it is mandatory to
compare the accuracy of the clinical evaluations done by these first- and second-level health‐
care providers against a standard assessment process for the diagnosis of dementia by a
specialist. If it could be shown that a network of non-specialist healthcare providers is able to
reliably identify dementia cases in the community and in the primary care setting, then it might
deliver simple and effective interventions in these settings with supervision and counselling
as needed by the specialists [34].

GPs are usually the first health professionals that either patients or their families contact if
concerned about memory decline. However only 60% of the people who meet the diagnostic
criteria receive a formal diagnosis of dementia: failure rates have been estimated between 50%
and 80% for moderate-to-severe dementia and up to 91% for mild cases. Yet, owing to their
long relationship with patients (and their families), GPs are in a favourable and unique position
to collect the information needed to define the patient’s cognitive, functional and behavioural
profile. This is pivotal not only for the diagnostic process but also for care planning tailored
to the needs of the PWD and his/her family and for the assessment of treatment effects. GPs
underdiagnose dementia for several reasons; apart from those already mentioned above, there
is also the limited availability of guidelines specific for the GP’s practice that might allow to
better approach the diagnostic burden of dementia, especially in its early stages [34, 35].

Although general practice is usually the first point of contact for patients with memory
problems or other symptoms of dementia, GPs appear reluctant to use brief cognitive tests and
to refer patients for early assessment, particularly in disadvantaged older people with
functional impairment [36]. On the other hand, there is increasing evidence that people want
earlier diagnosis, with younger healthcare professionals perceiving its usefulness and the
international guidelines emphasising the importance of early diagnosis [37–40]. In primary
care there is a need to develop training in assessment so that clinicians are more aware of
dementia to deliver a timely diagnosis [41]. Studies based on a focus-group methodology about
practitioners’ knowledge have shown that primary care recognition can be enhanced; how‐
ever, this does not always result in greater adherence to practice guidelines [42]. Education
should also include assessment of GPs’ needs, otherwise facilitation of system change does not
improve performance or health outcomes and it is suggested that small group education is
important. A ‘whole system’ approach has been advocated to improve self-management of
long-term conditions, but interventions have limited impact on patients’ outcomes [43, 44].

Across the European Union more than 50% of PWD never receive a specialist diagnosis or do
so only at the late stage of disease or at a time of crisis, despite an growing evidence that early
diagnosis and subsequent interdisciplinary intervention are cost-effective [45, 46]. Early
diagnosis in dementia within primary care is important as this allows PWD, their CGs and
care networks to set up support services and to act proactively for the future, in accordance
with the adage of “spend to save”. The North of England Evidence Based Dementia Guideline
Development Group states that ‘population screening for dementia in the over 65s is not recom‐
mended; a case finding approach is recommended’. It makes the recommendation that GPs should
consider using formal cognitive testing to enhance their clinical judgment [47]. However, the
development group fails to recommend which tests to use and how often to use them through‐
out the elderly population at risk. Although this group, despite its name, makes recommen‐
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dations based on the clinical opinions of GPs, recommendations based on evidence are given
more weight by some US organizations [48].

A number of simple tools are available for use in the community to make an initial assessment
of a patient’s cognitive function [49]. The most commonly used cognitive assessment tool is
the Mini-Mental State Examination (MMSE); marked out of 30, a score of less than 25 is sugges‐
tive of dementia [50]. However, this examination can take up to 15–20 minutes to complete
and may not be practical for use within a primary care consultation, which is usually allocated
just 10 minutes. The General Practitioner Assessment of Cognition (GPCOG) [51] and two other
cognitive screening tests, the Mini-Cog Assessment Instrument [52] and the Memory Impairment
Screen (MIS) [53], have been found to be as clinically and psychometrically robust and more
appropriate for use in primary care than the MMSE. The GPCOG is estimated to take 5 to 7
minutes to complete, with questions for both the patient and carer to answer, making it more
relevant for GPs. An alternative, developed in primary care, is the Six-Item Cognitive Impairment
Test (6-CIT), which performs as well as the MMSE, but is easier to use [54]. The administration
of a clock-drawing test (CDT) may also be a useful quick and simple test for the GP’s routine
practice [55]. A short video produced by the American College of Physicians Foundation and the
Alzheimer’s Association demonstrates how to use the Mini-Cog for the assessment of cognitive
impairment during a primary care visit [56]. In addition, an 8-item informant tool called the
AD8 is a very useful method of gathering information from someone who knows the patient
well [57]. A recent systematic review suggests that if length is not a major consideration, the
MMSE [50] may remain the best tool for primary care clinicians who want to make a syndromal
diagnosis of dementia [58].

Yet, another recent evidence-based recommendation on Practical Diagnosis and Management of
Dementia due to Alzheimer's disease in the primary care setting does not advocate the MMSE as a
screening test because of its length, education and literacy biases, and financial burden due to
copyright issues [59]. As no single cognitive screening tool can actually be considered the gold
standard, a reasonable proposal may be to familiarise with one of the above listed suitable
instruments and incorporate it into routine practice [60].

Technology platforms such as diagnostic support aids, offer an important solution but need
further research as there are accuracy and reliability issues with subsequent reduced help-
seeking behaviours due to false–negative results, or generating unnecessary distress with false-
positive results [61]. A recent proposal from the Italian Society of General Practitioners (SIMG)
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ascertained the contributing factors for GPs’ missed or delayed diagnosis of dementia (Table
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The identification of possible cases of dementia in the primary healthcare setting and in the
community needs medical practice-based educational programmes and awareness-raising
campaigns. Short informant questionnaires and cognitive tests should be used to confirm these
cases. A formal diagnosis of a probable primary progressive dementia at first- or second-
healthcare level can be made only after an exhaustive past and present medical review,
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included drug therapy and alcohol abuse in order to rule out other common (reversible) causes
of cognitive impairment and decline [60–69].

Cultural barriers 1. Absent/limited education during undergraduate or postgraduate training in
Medicine
2. Ageism: GPs who attribute cognitive complaints to age; patients or families lacking
insight and not referring for assessment

Clinical variability Dementia subtypes develop slowly, in years. Many of their early clinical pictures may
be insidious due to slight differences with normal ageing. Failure to recognise BPSD, if
these are the first signs before obvious memory complaints/disorders or functional
impairment.

Practical issues Lack of time, financial resources and GP-focussed guidelines

Reproduced with permission from Pirani et al., 2011 [69].

Table 1. The diagnostic burden of dementia for GPs

Test

Memory
Praxis,

visuospatial

Aphasia,
verbal

fluency

Functional status
from informant

Cross-cultural
validation

Orientation STM
& LTM

General
information

AMT X X X

CDT X X

CP-COG X X X X X X

SPSMQ X X X

6-CIT X X

Mini-COG X X

MIT X

BAS X X X

Adapted with permission from Pirani et al., 2011 [69].

AMT, Abbreviated Mental Test; CDT, Clock Drawing Test; CP-COG, General Practitioner Assessment of Cognition;
SPMSQ, Short Portable Mental State Questionnaire; 6-CIT, 6-Item Cognitive Impairment Test; Mini-COG, Mini Cognitive
Assessment Instrument; MIS, Memory Impairment Screen and BAS, Brief Alzheimer Screen.

Table 2. Selection of brief psychometric screening tests.

3. The collaborative model for dementia in primary care

As outlined above, collaborative care for the treatment of dementia resulted in a significant
improvement in the quality of care and in BPSD among primary care patients and their CGs.
These improvements were achieved without significantly increasing the use of antipsychotics
or sedative-hypnotics [29]. Indeed, BPSD represent a major challenge in the care of PWD. These
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symptoms, which include a broad range of distressing behaviours and psychological reactions,
affect the health and quality of life of both the PWD and his/her CG. BPSD are not simply a
manifestation of advanced dementia. For instance, behavioural abnormalities are reported in
35–75% of people with mild cognitive impairment with the most common being depression,
apathy, anxiety and irritability [70]. Leaving patients’ BPSD untreated, undertreated or treated
improperly has been associated with patients’ excess disability, poor management of comorbid
conditions, increased hospitalisation rates, premature institutionalisation, suffering for both
the PWD and the CG and substantial increase in financial costs.

Some studies compared the effectiveness of collaborative care management with usual care
for older PWD with comorbidity or multimorbidity that is typically found in primary care.
The extreme heterogeneity of the targeted population and the fact that this model starts from
the perspective of the GP probably explain a major treatment effect on BPSD rather than on
the other domains of dementia like cognition and everyday functioning [71, 72].

In the context  of  collaborative dementia  care models  (or  others  models  of  in-home care
services such as integrated care, consumer directed care and restorative care) [73] psychosocial
interventions play a leading role. Psychosocial interventions in dementia are nonpharmaco‐
logical  approaches involving interactions between people to support  cognition,  emotion,
meaningful activity and interpersonal relationships. They aim to enhance or maintain quality
of life by maximising psychological and social function in the context of existing disabili‐
ties [74].  Effective psychosocial interventions are usually multicomponent, individualised
and targeted to the context and personal needs of both the PWD and his/her family [74, 75].
A  range  of  individually  tailored  approaches  have  been  developed  including  cognitive
stimulation,  cognitive  rehabilitation,  reminiscence  therapy,  emotion-based  care  [76]  and
adaptations  from standard  psychological  therapies  such  as  cognitive  behaviour  therapy
which can be used with the person and/or the carer to reframe experiences of dementia and
thus improve quality of life and coping with the condition [77, 78]. Other approaches include
involving pets, music, dance, exercise and art therapies, although the evidence for these has
yet to be established. Group-based support in community dementia care albeit an intuitive‐
ly  popular  approach  is  so  far  only  weakly  evidence-based.  An  exception  is  cognitive
stimulation therapy, an activity and discussion group therapy that aims to improve quality
of life by enhancing cognitive and social functioning [79–81] and it has been recommended
‘for  all  people  with mild to  moderate  dementia’  by the NICE Guidelines  for  Dementia,
although not all PWD want to engage in group therapy. Psychosocial interventions that help
PWD and families to cope with changing roles and relationships and that teach ways to
minimise the impact of dementia are an important focus for those in dementia care [82].
Individualised interventions such as cognitive rehabilitation [83] and occupational therapy [84]
usually involving family or friends helping the PWD to achieve their goals in life, remain an
important  avenue  for  the  future  of  psychosocial  interventions  in  dementia  primary  care.  Such
interventions can also have components to meet the needs of the family carers [85].  The
implementation of psychosocial interventions in primary care often focus on educational
interventions for GPs, although studies of the quality of care in primary care suggest that
more  psychosocial  approaches  can  be  undertaken  [86]  with  the  application  of  carefully
developed quality indicators for the delivery of dementia care [87].
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The paucity of research in psychosocial approaches in primary care presumably stems from a
poor understanding of the value of psychosocial interventions in community settings [88].
Information provision is seen as a key to dementia care support but this does not appear to be
done timely or tailored to the constantly changing needs of PWD and their families. This may
be because of the application of a medical management model where a social disability
framework for delivering support in primary care is more relevant in guiding dementia care
practice [89]. For these reasons the management of PWD and their CGs should be organised
on the model of integrated care, described as “the management and delivery of health services so that
clients receive a continuum of preventive and curative services, according to their needs over time and
across different levels of the health system” [90].

In primary care, the medication management is a key element of providing optimal care for PWD
[91]. The current focus has been on the use of first- and second-generation antipsychotics to
treat challenging behaviours and the recent UK guidelines targeted a reduction in such usage
by two-thirds [92]. However, effective medication management in dementia is much broader
than just the appropriate treatment of BPSD. PWD may rely upon informal carers to manage
their medication and these carers may conduct various medication management activities,
including the recognition and management of side effects and the decision to administer or
not medication [93]. GPs should be aware that dementia increases the likelihood that key risk
factors––including inappropriate prescribing, old age, adherence issues, drug interactions,
comorbidity or multimorbidity and polypharmacy––for medication-related adverse events are
present [94]. Medication errors may be more common in PWD because of the involvement of
multiple health and social care professionals; the primary–secondary care interface may be
particularly risky [95]. Specific factors including frailty and comorbidity or multimorbidity
may increase the risk of adverse reactions. Falls are a major cause of injury in older people [96].
Psychotropic drugs including antidepressants, neuroleptics and benzodiazepines belong to
one of the main groups of medications associated with falls, the so-called ‘fall risk increased
drugs’ (FRID). Polypharmacy is also a risk factor for falls and older people should have regular
medication reviews. If possible, psychotropics and other unnecessary medicines should be
discontinued to reduce the risk of a fall. There is also increasing evidence that treatments
specifically administered for the symptoms of dementia cause falls. Cholinesterase inhibitors
(ChEI) notably cause bradycardia, arterial hypotension or hypertension, syncope and dizzi‐
ness with increased fall risk and hip fracture [97]. If family carers are not aware of the potential
link, they may continue to administer ChEI despite a recent history of falling in the patient. In
summary, safe and effective medication management in dementia is complex and difficult to
achieve. A collaborative approach that improves outcomes by linking primary and secondary
healthcare services––including general practice and pharmacy––with social care needs to be
developed. A key outcome of such a collaborative approach would be to support informal CGs
to optimise the management of medication.

4. The case management model in primary care

PWD and their CGs often encounter services that are fragmented, protocol-driven and only
weakly tailored to individual and family needs. Because dementia is a more or less slowly
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progressive disease, the needs of the PWD may change greatly over time, requiring conse‐
quently support from a complex and flexible matrix of social networks and services, as well
as from family CGs who should adapt themselves to the cumulative repercussions inherent to
the disease (and associated chronic or new onset) organic pathologies of their relative with
dementia. In addition, the interaction of medical professionals, PWD, family, and systems
barriers in primary and secondary care explain why providing timely, proactive, responsive,
well-coordinated and patient-centred clinical care is so difficult [9, 98].

In Europe, there is a great need to reconfigure services for PWD and their families so that they
become more patient-centred and family-centred. Case management approaches that start
with an assessment of needs shared between patients, caregivers and professionals, show
promise as a way to improve the quality of life of PWD and their families, reduce health
expenditure (e.g., inappropriate hospital admissions), and produce societal gains [99]. A recent
systematic review of randomised controlled trials (RCTs) of case management for PWD and
their CGs concluded that the evidence for the efficacy of case management with reference to
cost and resource usage is not strong enough and that further studies ought to consider who
might benefit more from case management [98]. On the other hand, some well-conducted,
long-term studies have demonstrated how case management can delay institutionalisation,
with potentially important health and economic gains [100–103].

Case management was found to not affect nursing home placement, hospitalisation and
emergency room (ER) referrals [104], and consistent with this, the reviews agreed that case
management produced small to no decreases in resource utilisation when healthcare expen‐
diture, hospitalisation or institutionalisation were considered [105]. There is a limited number
of RCTs of in-home care/case management for PWD. These studies measured a diversity of
outcomes that makes it difficult to draw conclusions. A Finnish study found that case man‐
agement was effective in deferring nursing home placement, particularly for persons with
severe dementia; however, by the end of the 2-years follow-up, the numbers of participants
admitted to long-term residential care were similar for case management and usual care groups
[106]. An American study over 12 months found that in comparison with usual care, case-
managed clients improved adherence and quality of care on dementia guidelines, increased
use of community agency assistance, and patient health–related quality of life, overall quality
of patient care, caregiving quality, social support and level of unmet caregiving assistance
needs [101].

Another study found that characteristics of case management, which negatively influence
implementation, are low intensity of case management (e.g., infrequent follow-up), a large case
load (60 patients or more per case manager), and a reactive (rather than proactive) approach
to care [107]. In the Netherlands, the model of case management in which case manager and
client services are embedded within one type of organisation is more successful in facilitating
implementation of care compared to the model where the case manager coordinates services
from a range of organisations. In summary, case management for PWD may increase the use
of community-based services and delay nursing home admission [74].

There is a great need to reconfigure services for PWD and their families to become more
patient- centred, using case management approaches that start with an assessment of needs
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shared between PWD, CGs and healthcare professionals. The Case Management Society of the
United Kingdom defines case management as “a collaborative process which assesses, plans,
implements, co-ordinates, monitors and evaluates the options and services required to meet an individ‐
ual’s health, and social care, educational and employment needs, using communication and available
resources to promote quality cost effective outcomes”[98]. Case management, as a clinical manage‐
ment technique, offers a way of creating patient-centred interventions and has been shown to
be effective for some people with multiple or single long-term care needs. However, the
diffusion of case management methods has been very variable, and there is a need to overcome
the block that impedes the transfer of knowledge into practice.

5. The "Modena Primary Care Dementia Project"

5.1. Historical overview

In 1999 the Regional Government of Emilia-Romagna deliberated the “Regional Dementia
Project” (D.G.R. 2581/1999), an act that provides funds for the organisation of Health and Social
Welfare Services in the community for PWD aimed at (a) ensuring a correct and timely
diagnosis of dementia; (b) ameliorating the health-related quality of life and overall quality of
care of PWD; (c) extending the period of home care for as long as possible; (d) adapting,
expanding and specialising the existing health and social network services for PWD; (e)
enhancing the role of the family associations and (f) qualifying the care processes of hospital‐
ised PWD. The regional project’s actions to guarantee global care plans, follow-up and
continuity of (in-home) care of PWD include (a) creation of a network of specialist centres for
cognitive disorders and dementia (CCDD) with competencies in diagnosis and care planning;
(b) increase of formal and informal support for families of PWD; (c) amelioration of the network
services tailored to the individual needs and resources of the individual PWD and his/her CGs
and (d) widespread training and education of social and healthcare professionals.

According to this regional dementia project, and given the GP’s pivotal role in the timely
diagnosis of dementia, the Local Authority for Health (Azienda Sanitaria Locale, ASL) of Modena
and the Department of Primary Care together with the most representative GPs’ organisations,
implemented in 2002 a targeted protocol, called “Cognitive Disorders Project,” to involve on
voluntary basis GPs in dementia screening by means of accreditation courses promoting an
uniform screening assessment. In 2007, the Director of the Health Thrust of the ASL of Modena
approved a new agreement with the GPs consisting of a protocol for taking care of PWD and
their families by the GP and the CCDDs. This renewed protocol is aimed at improving (a)
integrated care of PWD through a more fruitful and assiduous dialogue between the GP and
CCDDs already from the start of the diagnostic process of dementia (b) follow-up with ongoing
monitoring of the treatment schedules for ChEI, Memantine and second-generation antipsy‐
chotics (olanzapine, risperidone, quetiapine, clozapine) according to note 85 of the Agenzia
Italiana del Farmaco (AIFA, Italian Agency of Drugs) and of the overall healthcare of PWD (c)
the effective role of the GPs as consultants, with particular reference to BPSD in crisis situations
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and (d) health and non-health in-home care of PWD in the more advanced stages of the disease
avoiding unnecessary ER referrals, hospitalisation and premature nursing home placement.

The final outcome of these two protocols are to improve the quality of life and health of PWD
and their families, satisfying the preference of PWD (and/or their families) to remain living at
home and maintain normality for as long as possible deferring long-term residential care in
agreement with the results of some RCTs of integrated care models for the frail elderly
including people with cognitive impairment [108].

5.2. Dementia case-finding (Form A)

When the GP suspects an incipient dementia, he/she administers the Symptom of Dementia
Screener (SDS) [109] and the MMSE [50]. When the SDS score is ≥5 and the MMSE score is <26,
GP quantifies the patient’s somatic comorbidity by means of the Cumulative Illness Rating
Scale (CIRS) [110] and his functional efficiency through the administration of the IADL [111]
and ADL [112] scales. In addition, the GP prescribes blood chemistries and instrumental
examination, as suggested by the international diagnostic guidelines such as the DSM-IV-TR
[113]. Once collected all the above information, including anamnesis regarding family history
of dementia, past or present psychiatric diseases or alcohol abuse and current drug therapy,
the GP refers the patient with the completed Form A in all its parts to one of the 10 specialist
CCDDs present in the Province of Modena for a differential diagnosis (usual cognitive aging,
different types of mild cognitive impairment, dementia with a typological diagnosis), therapy
and care planning. As needed, the family may be referred to a clinical psychologist for
individual or group counselling.

5.3. Follow up (Form B)

After the diagnostic work-up, the patient is returned to the care of the referring GP with
(typological) diagnosis and advices for follow-up with annual compilation of Form B which
includes, in addition to the patient’s cognitive (MMSE), functional ([I]ADL) and physical
health (CIRS) status, data regarding the recourse to day centre or (temporary respite) residen‐
tial care and the implementation of a “ health in-home care service” integrated with local public
or private social service systems (the so-called Assistenza Domiciliare Integrata, ADI). The GP
also reports the presence of psychological distress of the family CGs and may plan psycho‐
logical and/or social support according to the following eligibility criteria: the context or
consequences of caregiving and of well-being and treatment motivation of the family carer.

The following paragraphs illustrate some results of the most relevant aspects of the Modena
Project collected in 2013.

5.4. GPs’ adhesion to the project

About 68% (385 out of 568) of the GPs practicing in the 7 Health Districts of the Province of
Modena are actively participating into this project on completely voluntary but remunerated
basis. Between 2007 and 2013, 9542 PWD have been enrolled by the GPs (Form A and B) with
5195 cases (females = 64.5%; median age = 86 years) still active (Form B for follow-up) in 2013.
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5.5. GPs’ referral for diagnosis to the specialist centres

Of 4530 outpatients referred by the GPs for the first time to the specialist of CCDDs, 2778
patients received a diagnosis of dementia (61%), whereas 865 patients (20%) were considered
at risk (mild cognitive/vascular impairment). Only 598 cases (14%) did not display any sign/
symptom of cognitive impairment or dementia. Though these figures suggest an appropriate
referral by GPs to the specialist of CCDD, it should be noted that in reality only 8% of PWD
aged 65–80 years and 48% of PWD with age >80 years are enrolled by the GPs according to the
estimated prevalence of dementia in these two age subgroups (i.e., 4% and 16.8% respectively)
(data from the Department of Clinical Epidemiology of Modena, unpublished), confirming the
universally observed trend to underdiagnose dementia in primary care.

5.6. Ordinary and semi-urgent home visits

In 2013, 3706 home visits (i.e., at home, in nursing homes and in day care centres) have been
conducted, some of them together with GPs, which correspond to 22% of the total (first and
control) visits (n= 16,623), confirming the important work done by the CCDDs at the provincial
level as part of the Department of Primary Care. As presented in Table 3, eligibility criteria for
ordinary and semi-urgent home visits have been established in agreement between the
specialists of the CCDDs and the GPs. An analysis of the 65 “semi-urgent” home visit requests
received by the CCDD of the Health District of Modena in the first half of 2014 is as follows.
Only 8 of 65 requests were followed by a home visit within 7 working days from the GPs’
phone call; 9 requests were resolved with a telephone conversation between the referring GP
and the Geriatrician; 26 cases have been turned into “semi-urgent outpatient visits” at the
CCDD and 22 in ordinary home visits. In 12 PWD (18.5%), it was necessary to activate other
services: one patient was sent to the ER, one to a territorial Centre of Mental Health, three
patients were assessed by a Multidimensional Assessment Unit—a team composed of a
Geriatrician, a Nurse and a Social Worker—two patients were transferred to a Special Hospital
Unit (SHU) for Dementia, three to an Alzheimer Day Centre (ADC) and two to a temporary
residential Special Care Unit (SCU). The latter three structures are an integral part of the
integrated network of health and social services dedicated to the diagnosis and treatment of
PWD with BPSD related to dementia, environment or caregiving (ADC and SCU) or secondary
to organic or iatrogenic comorbidities or multimorbidities (SHU) according to the evidenced-
based model of structures and organisations for the care of major BPSD (Alzheimer Cooper‐
ative Valuation in Europe, www.alcove-project.eu).

5.7. Integrated domiciliary care

As explained above, the Modena project pays great attention to support PWD in their own
homes. In-home care for PWD is delivered in close cooperation with the treating GP across the
province through a wide range of actions (see Figure 1) ranging from the aforementioned
agreement act with the GPs for taking care of PWD and their families to the use of respite care
(nursing homes, SCU, ADC) and to an economic support (care voucher)—similar to the
consumer-directed care model— thanks to regional funds for long-term care of frail elderly
for low-income families who decide to care for their loved at home.
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specialists of the CCDDs and the GPs. An analysis of the 65 “semi-urgent” home visit requests
received by the CCDD of the Health District of Modena in the first half of 2014 is as follows.
Only 8 of 65 requests were followed by a home visit within 7 working days from the GPs’
phone call; 9 requests were resolved with a telephone conversation between the referring GP
and the Geriatrician; 26 cases have been turned into “semi-urgent outpatient visits” at the
CCDD and 22 in ordinary home visits. In 12 PWD (18.5%), it was necessary to activate other
services: one patient was sent to the ER, one to a territorial Centre of Mental Health, three
patients were assessed by a Multidimensional Assessment Unit—a team composed of a
Geriatrician, a Nurse and a Social Worker—two patients were transferred to a Special Hospital
Unit (SHU) for Dementia, three to an Alzheimer Day Centre (ADC) and two to a temporary
residential Special Care Unit (SCU). The latter three structures are an integral part of the
integrated network of health and social services dedicated to the diagnosis and treatment of
PWD with BPSD related to dementia, environment or caregiving (ADC and SCU) or secondary
to organic or iatrogenic comorbidities or multimorbidities (SHU) according to the evidenced-
based model of structures and organisations for the care of major BPSD (Alzheimer Cooper‐
ative Valuation in Europe, www.alcove-project.eu).

5.7. Integrated domiciliary care

As explained above, the Modena project pays great attention to support PWD in their own
homes. In-home care for PWD is delivered in close cooperation with the treating GP across the
province through a wide range of actions (see Figure 1) ranging from the aforementioned
agreement act with the GPs for taking care of PWD and their families to the use of respite care
(nursing homes, SCU, ADC) and to an economic support (care voucher)—similar to the
consumer-directed care model— thanks to regional funds for long-term care of frail elderly
for low-income families who decide to care for their loved at home.
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Health and social services intervene whenever one of the following trigger conditions is
verified (a) the PWD lives alone without direct relatives and a valid homemaker assistance;
(b) home environment requires adaptation to the PWD’s new onset needs; (c) family or formal
CGs are in trouble and unable to manage BPSD; (d) the PWD’s clinical picture or social
conditions undergo a substantial worsening that requires the search for an alternative care
plan and (e) the PWD evolves to a terminal stage of illness.

⋅ Bedridden patient or with major locomotion difficulties (rendering a problematic transport to the CCDD)
⋅ Patient with preserved ambulation but frankly uncooperative and/or depressed who refuses to leave the house

Ordinary home visits Semi-urgent home visits (within 7 working days)

Persistent BPSD: aberrant motor activity,
vocalizations, physical aggression, insomnia 

Persistent (for at least 10 days), major and worsening BPSD: aberrant
motor activity, continuous vocalizations, physical aggression,
delusions and/or hallucinations with functional impact, insomnia)

Exclusion criteria:
⋅ Organic precipitating causes such as infection or uncontrolled pain (e.g., (S)DSD)
⋅ BPSD refractory to drug therapy and psychosocial interventions already undertaken before

CCDD, centre for cognitive disorders and dementia; BPSD, behavioural and psychological symptoms of dementia and
(S)DSD, (subsyndromal) delirium superimposed on dementia.

Table 3. Inclusion and exclusion criteria for ordinary and semi-urgent home visits

The latter service is delivered provided that the following conditions are met (a) inability to
easily reach points of care; (b) the presence of at least a prevalent organic symptom (e.g.,
aspiration pneumonia); (c) presumed life expectations inferior to 4 months; (d) little opportu‐
nity to intervene with effective care and (e) family CGs are adequate and are integrated with
the healthcare team.

Figure 1. Network of health and social services for PWD
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In 2013, 2210 PWD have been followed in domiciliary care, representing 42% of the total
number of PWD (5,195 forms B still active) cared for in the long term by the GPs. This
percentage highlights how the use of in-home care is becoming an increasingly necessary care
model for PWD, especially in the end-stage of the disease. Indeed, an analysis of the nursing
care activities documents a prevalence of interventions for complications typical of late-stage
dementia, such as the treatment of pressure ulcers (representing 44% of total domiciliary nurse
activities). Overall these data indicate that dementia has become the second most important
disease (after chronic heart failure, but before cancer disease) in contrast to what happened
before where cancer care at home exceeded that for dementia.

5.8. The Modena project: from the present to the future

The next step of the Modena project is the introduction of an indicator of the quality of care of
PWD in primary care as suggested also by the recent National Dementia Plan (October 2014).
The intention is to substitute the hard-copy reports (Form B) with manual extraction of data
with an electronic format provided by a software house containing, besides information about
demographic and clinical data, additional biochemical and instrumental tests and pharma‐
ceutical treatment (Table 4).

0 points 5 points 10 points Source

1
Presence of PEG/feeding
tube

YES -- NO
ADI web/CCI/ABC
software for NH

2 Use of antipsychotics
YES > 90 days of
therapy/year

YES but > 90 days
of therapy/year

NO
ADI web/CCI/ABC
software for NH

3
HbA1c in diabetes
mellitus

HbA1c < 6,5% o >
8,5%

6,5%<HbA1c < 7,5%
7,5 % < HbA1c <
8,5% or No
Diabetes mellitus

CCI

4
Use of benzodiazepines or
hypnotics

Yes > 30 days of
therapy/year

Yes but ≤30 days of
therapy/year

No CCI

5 Use of fluoroquinolones YES
YES but ≤ 2 blisters/
year

No CCI

6
1 ECG/year in patients
who uses antipsychotics

No --
Yes or No
antipsychotic
therapy

CCI

7 1 creatinemia /year No -- Yes CCI

8
Blood Pressure (BP)
Measurement

No
BP< 110/70 mmHg
BP> 140/90 mmHg

110/70 mmHg<BP<
140/90 mmHg

CCI

9 1 NPI/year No -- Yes CCI/CCDD

10 1 PAINAD/year No -- Yes CCI/CCDD

CCI, medical records data; CCDD, centre for cognitive disorders and dementia; ADI, health in-home care; NH
nursing home; NPI, neuropsychiatric inventory and PAINAD, pain in advanced dementia.

Table 4. The QUADISC composite indicator
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The collected data will be integrated and assembled into a single database and analysed in
collaboration with the Department of Clinical Epidemiology of the ASL of Modena, in order
to develop a reporting, including the introduction of a composite indicator of quality of care,
following the recommendations of the "Choosing Wisely" of the American Geriatrics Society
[114, 115] and from other evidence-based medicine data in elderly PWD [116–123].

This composite indicator, called QuADisC (Qualità dell’Assistenza al paziente con Disturbi
Cognitivi, Quality of care of the patient with cognitive disorders), consists of 10 items (Table
4). For each item a score of 0, 5 or 10 is assigned, respectively, for non-target (or missing data),
partially or fully achieved action on the part of the GP. The sum produces an overall score
(maximum 100) that is directly proportional to the effectiveness of the care of the PWD.

For each patient, the total score will be calculated automatically within a clinical database that
integrates demographic information and other clinical data provided by the GPs. There will
be a refunding for the GP who sends the required data.

The QuADisC will be validated by correlating with an indicator of the effectiveness of care
based on the number of (a) ER visits, (b) hospital admissions; (c) nursing home placement and
(d) mortality, specifying reasons of ER referrals, admission to acute hospital wards or a nursing
home and possibly the cause of the exitus.

6. Conclusions

Primary care is pivotal to the delivery of good quality assessment and care for PWD. There is a
need for greater  dementia-specific  awareness through education and the organisation of
systems both within practices and across interfaces between organisations. There are at least
three specific areas that need addressing to improve care of PWD in primary care (1) necessi‐
ty to standardise assessment tools and to use innovative technologies to facilitate early diagnosis;
(2) opportunity to increase awareness of the benefits of psychosocial interventions in primary
care for PWD, such as psychological interventions for CGs, cognitive stimulation and occupa‐
tional therapy and (3) possibility to promote knowledge on the use of drugs by PWD and an
enhancement of supportive strategies for patients and carers.

It is hoped that the introduction of a "collaborative model,"  such as the ‘Modena network’
(Figure 1), with measurable indicators of appropriateness of care by the GP (see QuADisC, Table
4) will further improve the quality of care for PWD and their CGs in the context of primary care.
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Abstract

Several studies suggest that the cardiovascular disease (CVD) mortality rates of persons
with type 2 diabetes are about two to four times higher than those of the general popula‐
tion. It is therefore considered necessary to develop specific tools to evaluate and reduce
CVD risk in this population. In the present chapter, main CVD risk scores were explored:
from the Framingham study developed in the 1960s to the last diabetes-specific models,
passing through the concept of diabetes as a “CVD risk equivalent”. The scores devel‐
oped in Italian population were specifically explored. The Italian experience, according to
other countries, emphasizes that it may be appropriate for each country to validate exist‐
ing models and eventually to adapt them to the different settings to improve targeted risk
management.

Keywords: cardiovascular disease, diabetes mellitus, general practice, primary care, risk
models, cardiovascular risk assessment

1. Introduction

Persons with type 2 diabetes are at increased risk for the development of cardiovascular events.
Several studies suggest that cardiovascular disease (CVD) is the predominant source of
morbidity and early mortality among these patients, with mortality rates about two to four
times higher in persons affected with diabetes compared with the general population [1–3]. In
particular, a recent study involving almost 1.2 million participants observed a hazard ratio
(HR) for mortality of about 2 in patients who suffered from diabetes or myocardial infarction
or stroke, while it almost doubles for a combination of CVDs and diabetes [4]. These results

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
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emphasize the need to improve CVD preventive strategies specifically oriented to the diabetic
population.

1.1. Rationale for CVD risk prediction in people with diabetes

Estimates of CVD risk can be useful for both clinicians and patients: for clinicians, it is a
prognostic information that can support them in the choice of therapeutic and preventive
strategies; and for patients, it can be a motivation tool to adopt healthy lifestyle measures and
to observe prescribed risk-modifying treatments [5].

Considering that diabetes mellitus usually involves the coexistence of several cardiovascular
risk factors, it was considered necessary to develop multifactorial approaches for CVD risk
evaluation. The first studies aiming at developing reliable tools for evaluating CVD risk based
on a combination of several risk factors were carried out in the United States by the Framing‐
ham investigators in the 1960s [6]. The Framingham risk score was first developed based on a
long-term community cohort study, and it is applicable to general population. One of the main
limitations of this model was that it did not consider diabetes status or any other indicator of
chronic hyperglycaemia. In the following years, diabetes status was added to the model but
only as categorical variable, and the tool was validated only in the general population [7, 8].

Three decades later, in the late 1990s, a study from Finland suggested for the first time that
people suffering from diabetes, but without history of CVD, had a risk of CVD similar to that
of people without diabetes who had survived a CVD event. Following this observation, several
studies supported this concept of diabetes as a “CVD risk equivalent”: the presence of diabetes
mellitus is considered to confer a 10-year CVD risk similar to individuals without diabetes
with a prior history of CVD [9–12]. This approach has been confirmed by algorithms currently
developed from both American and European cohorts, such as ATP-III guidelines [13], the
European Systematic COronary Risk Evaluation (SCORE) algorithm [14] and the Prospective
Cardiovascular Munster (PROCAM) model [15]. In these models, all patients with diabetes
mellitus as those with existing CVD are considered as people at high risk and treated as if they
required secondary prevention of CVD. In recent years, this approach has been called into
question by several authors [16] considering more appropriate to develop diabetes-specific
risk models. To date, some authors support the need to create models exclusively from cohorts
of persons affected with diabetes, while others prefer to adapt existing risk models developed
in the general population to diabetes [17].

2. Overview of diabetes-specific cardiovascular risk models

In contrast to the approach that every patient with diabetes has the same high risk for CVD
events, some current guidelines include different treatment recommendations for diabetic
patients without other CVD risk factors, who are considered to be at lower risk [18, 19]. In
particular, a recent evidence showed a wide distribution of risk in diabetic population
depending on, among others, glycated haemoglobin (HbA1c) level and numerous concomitant
risk factors [20]. An accurate cardiovascular risk stratification is important in patients with
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question by several authors [16] considering more appropriate to develop diabetes-specific
risk models. To date, some authors support the need to create models exclusively from cohorts
of persons affected with diabetes, while others prefer to adapt existing risk models developed
in the general population to diabetes [17].

2. Overview of diabetes-specific cardiovascular risk models

In contrast to the approach that every patient with diabetes has the same high risk for CVD
events, some current guidelines include different treatment recommendations for diabetic
patients without other CVD risk factors, who are considered to be at lower risk [18, 19]. In
particular, a recent evidence showed a wide distribution of risk in diabetic population
depending on, among others, glycated haemoglobin (HbA1c) level and numerous concomitant
risk factors [20]. An accurate cardiovascular risk stratification is important in patients with
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diabetes, as for general population, to determine the type and the intensity of treatment. In a
recent systematic review [21], 45 cardiovascular prediction models applicable to patients with
diabetes have been identified, of which 12 were specifically designed for patients with type 2
diabetes. Only few of these prediction models were evaluated in independent patient popu‐
lations.

2.1. The UK Prospective Diabetes Study (UKPDS) risk engine

The oldest and most commonly used prediction model is the UK Prospective Diabetes Study
(UKPDS) risk engine. The score was initially designed to estimate coronary heart disease
(CHD) risk and stroke risk separately. It was developed on a cohort of 5102 patients with type
2 diabetes followed for a median of 10.7 years [22]. On the contrary, the Framingham calculator
that tended to underestimate risks for people with diabetes included relatively few diabetic
subjects; it was created using data from 5573 individuals followed for 12 years, but only 337
were known to have diabetes. Moreover, this and the other models for CVD risk evaluation
in general population used dichotomous variables for glycaemia, such as the presence or
absence of diabetes. The UKPDS diabetes-specific approach included HbA1c as a continuous
variable for the first time; it also replaced age as a risk factor by two diabetes-specific variables:
age at diagnosis of diabetes and time since the diagnosis of diabetes. Risk factors included in
the first UKPDS model and the main limitations of this equation are shown in Table 1.

Indicators Main limitations of the score

Age at diagnosis of diabetes
It was implemented only in newly diagnosed diabetic
patients

Sex
In may be invalid in specific patient group:
- People outside baseline ranges (25–65 years)
- People diagnosed when <25 years
- People of ethnic background other than Anglo-Celt,
Afro-Caribbean or Indian-Asian
- People with prior CVD

Ethnic group

Smoke: current smoking of tobacco in any form, at
diagnosis of diabetes

HbA1c (%) mean values

Systolic blood pressure (mmHg), mean values

Total cholesterol/HDL cholesterol ratio, mean values It does not consider renal function and diabetic therapy

Table 1. Risk factors included in the first UKPDS and related limitations

In 2007, a new model was published [23] that estimates CVD risk directly (defined as first
occurrence of fatal or non-fatal myocardial infarction, sudden cardiac death, other ischaemic
heart disease, fatal or non-fatal stroke, or fatal peripheral vascular disease). The underlying
risk equation was first validated in the Collaborative Atorvastatin Diabetes Study (CARDS)
cohort, a primary prevention trial including 2838 patients with diabetes [24], and then in the
European Prospective Investigation of Cancer (EPIC)-Norfolk Cohort, a prospective cohort
study in which patients aged 40–79 years were recruited from general practitioners in the
Norfolk region of the United Kingdom [25]. A sample of 10,137 patients, of which 272 diag‐
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nosed with diabetes, was extracted from this cohort to evaluate the performance of the UKPDS
risk engine compared to the Framingham risk equations in both general and diabetic popula‐
tion. Both these equations performed reasonably well for identifying patients with high CVD
risk. UKPDS performed better in diabetic population than the Framingham score, even if both
equations overestimated the risk in this group of patients. Considering that in previous studies
the Framingham score used in diabetic population underestimated CVD risk [26–29], these
tools appear to be very useful to support clinicians in treatment management, but not entirely
adequate to communicate risk information to patients.

2.2. Diabetes Audit and Research in Tayside, Scotland (DARTS)

In Tayside, Scotland, a population cohort with type 2 diabetes (4569 men and women of any
age) without previous cardiovascular events was constructed from Diabetes Audit and
Research in Tayside, Scotland (DARTS) and followed up for a maximum of 9.5 years. Ten risk
factors were considered to develop a CVD risk equation, and the main outcome measure for
its validation was the first major CHD event (fatal or non-fatal acute myocardial infarction or
CHD death) [30].

Compared to UKPDS, the Scottish model has no age restrictions; it includes body mass index
(BMI), height, triglycerides and antihypertensive treatment (dichotomous variables: yes/no);
and it does not take into account the racial/ethnic background.

2.3. The Action in Diabetes and Vascular disease: preterAx and diamicroN-MR Controlled
Evaluation (ADVANCE) risk engine

The Framingham and UKPDS CVD risk models have been validated on a large ethnically
different sample of patients with diabetes from the “Action in Diabetes and Vascular disease:
preterAx and diamicroN-MR Controlled Evaluation (ADVANCE)” cohort study [31]. The
cohort was composed of 7168 persons with diabetes without previous CVD. This validation
study revealed that the 4-year absolute risk of CVD events was overestimated by both these
models. A new model for risk prediction was consequently assessed to improve performance
in a multiethnic cohort of patients. Ten risk factors were included in the ADVANCE risk model:
age at diagnosis, gender, duration of diabetes, pulse pressure, retinopathy, atrial fibrillation,
HbA1c, log of urinary albumin/creatinine ratio, cholesterol and treated hypertension. The new
elements introduced in this model were the attention to comorbidities (retinopathy and atrial
fibrillation) and the publication of both a risk-scoring chart [32] and an online calculator [33]
to facilitate the uptake of the model in clinical practice.

2.4. The Fremantle Australian risk score

In 2009, a study was published that was conducted on a cohort of CVD-free type 2 diabetes
from the Fremantle Diabetes Study (FDS) in Australia, assessing the performance of UKPDS
and Framingham scores in the prediction of 5-year CVD [34]. Both these algorithms did not
perform satisfactorily in this Australian population. The investigators decided to develop and
validate a multivariate risk function for 5-year cardiovascular risk prediction in these patients
[35]. A total of 1240 patients with type 2 diabetes were followed from baseline (1993–1996) for
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5 years or until they experienced a cardiovascular event or died. CVD during follow-up was
defined as hospitalization for myocardial infarction or stroke and death from cardiac or
cerebrovascular causes or sudden death. The model includes several variables routinely
available in primary care: age, sex, racial/ethnic background (in particular, Aboriginal or
Southern-Europe) prior CVD, diabetes treatment (diet, oral hypoglycaemic agents, insulin),
serum high-density lipoprotein cholesterol (HDL), HbA1c, urinary albumin (creatinine ratio,
mg/mmol) and estimated glomerular filtration rate. Compared to UKPDS, the Australian
model includes people with diabetes with prior CVD, it takes into account the racial/ethnic
background, it does not consider age at diagnosis and diabetic duration but only current age,
and it excludes systolic blood pressure or antihypertensive treatment.

2.5. The New Zealand Diabetes Cohort Study

The New Zealand model for CVD risk assessment in people with diabetes was implemented
from the Diabetes Cohort Study (DCS), a prospective open cohort created from a national
primary care annual review programme. A total of 36,127 patients with type 2 diabetes without
previous CVD was considered to derive a CVD equation. Risk factors taken into account were
as follows: age at diagnosis, diabetes duration, sex, systolic blood pressure, smoking status,
total cholesterol-to-HDL ratio, ethnicity, HbA1c and urine albumin-to-creatinine ratio. One of
the most important characteristics of this model is that was assessed on a very large cohort of
patients with diabetes available, thanks to the use of routinely collected data. The authors
highlighted the importance of taking into account the ethnicity as a risk factor, which is
considered a critical point to reduce health inequalities [36].

2.6. The Swedish National Diabetes Register

The Swedish National Diabetes Register was used to produce a prediction equation for five-
year CVD risk in the Swedish diabetic population. The study was based on 11,646 female and
male patients, aged 18–70 years. Risk factors considered in this longitudinal study were as
follows: age at onset of diabetes, duration of diabetes, HbA1c, BMI, systolic blood pressure,
sex, antihypertensive and lipid-lowering drugs and smoking habit [37]. An interesting
indicator used in this score is treatment with lipid-lowering drugs, and the main limitation is
that it did not include renal function. As for the New Zealand model, the use of routinely
collected data, in this case a Disease Register, allowed to include a very large number of patients
with diabetes.

3. European Guidelines on Cardiovascular Disease Prevention in Clinical
Practice

The latest Guidelines of the European Society of Cardiology (ESC) on CVD Prevention in
Clinical Practice [38] recommend total risk estimation using multiple risk factors, such as the
SCORE [39], a validated system of risk estimation adopted since the 2003 edition of the above-
mentioned guidelines, for asymptomatic adults without evidence of CVD [40]. Moreover,
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other recommendations are that high-risk individuals can be detected based on established
CVD, diabetes mellitus, moderate to severe renal disease, very high levels of individual risk
factors or a high SCORE risk, and they are a high priority for intensive advice about all risk
factors. However, always in the European context, the recent updates of the guidelines on lipid
modification and cardiovascular risk assessment of the National Institute for Health and Care
Excellence (NICE) in the United Kingdom [41] recommend the use of a new tool for assessing
CVD risk in primary prevention until the age of 84 years and also for persons with type 2
diabetes: the QRISK2 [42].

3.1. QRISK and QRISK2 score

QRISK2 is the development of a previous score, QRISK [43]; the QRISK study, built based on
collected from general practice in the United Kingdom, aimed to develop a new algorithm to
estimate 10-year risk of CVD (cardiac or cerebrovascular) and to validate its performance
against the Framingham and Scottish Score (ASSIGN) algorithms. The derivation cohort of
QRISK consisted of persons free of diabetes and existing CVDs. QRISK2, instead, was based
on an open cohort of 2.29 million patients (sum of derivation and validation cohort) from UK
practices and belonging to different ethnic groups. The cohort was enrolled between 1993 and
2008 with a mean follow-up of 7.3 years for women and 6.9 for men; the considered subjects
were aged 32–74 years, without previous recorded diagnosis of CVD and not taking statins at
baseline. Many risk factors, such as diabetes, ethnicity and deprivation, are incorporated in
the score, which is annually updated and refined (Table 2). A 2011 study for independent and
external validation of an updated version of QRISK2 [44] extended the age for risk evaluation
and demonstrates good discriminative and calibration properties when compared with the
Framingham equation.

QRISK2 Risk factors

Self-assessed ethnicity Chronic kidney disease

Age (25–84 years) Atrial fibrillation

Sex Systolic blood pressure

UK postcode Blood pressure treatment

Smoking status Rheumatoid arthritis

Diabetes status (type 1, type 2 or none) Ratio of total serum cholesterol/HDL

Family history of coronary heart disease in first-degree
relative under 60 years

Body mass index

Table 2. Risk factors: QRISK2 variables included in the web calculator, version 2014 (www.qrisk.org)

Differently from previous editions, the above-mentioned NICE guidelines recommend the use
of QRISK2 score also for persons with type 2 diabetes, but not for persons with type 1 diabetes.
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The authors validated the QRISK2-2014 version, which collected also the type of diabetes, on
a cohort of patients with diabetes (both type 1 and type 2) for the next release of the score in
patients with diabetes [45]. In this study, there was no significant improvement for a model
that included HbA1c and duration of diabetes, and QRISK-2014 demonstrates to be appropri‐
ate for both patients with type 1 and type 2 diabetes. The latest version of QRISK2 (2015) is
available at website www.qrisk.org.

3.2. SCORE charts

The SCORE Project assembled a pool of datasets from 12 European cohort studies (205,178
persons), and absolute risk charts (available from website www.escardio.org) were developed
separately for high-risk and low-risk regions of Europe. In addition, relative risk charts were
developed, helpful for young person with a low absolute but high relative risk, to convey the
message of the need for lifestyle change.

An electronic, interactive and improved version of SCORE (available from www.heart‐
score.org) was also implemented, which is used to accommodate the results of new SCORE
analyses, such as those relating to HDL cholesterol, that proved to contribute substantially to
risk estimation if entered as an independent variable.

These tools are applicable in primary prevention, and they estimate the 10-year risk of fatal
cardiovascular event; the variables used in the model are listed in Table 3, comparing SCORE
charts and CUORE project. CVD mortality charts have also been recalibrated for some
European countries. According to the European guidelines, the intensity of advice should
increase with increasing risk. In general, persons with a CVD risk of ≥5% qualify for intensive
advice and may benefit from drug treatment. At risk levels >10%, drug treatment is more
frequently required. In subjects older than 60 years, however, these thresholds should be
interpreted less strictly, because their age-specific risk is normally around these levels even in
the absence of diabetes.

SCORE CUORE

SCORE model estimates the 10-year risk of fatal
cardiovascular event in primary prevention

CUORE model estimates the 10-year risk of fatal and non-
fatal cardiovascular event in primary prevention

Age (more detailed in 50–65 age range. Charts provided
for 40–65 years)

Age (40–69 years for charts, 35–69 years for individual
score)

Sex Sex

Systolic blood pressure Systolic blood pressure

– Antihypertensive treatment (only for individual score)

Total cholesterol Total cholesterol

HDL cholesterol HDL cholesterol (only for individual score)

Smoking habits Smoking habits

– Diabetes

Table 3. Risk factors included in SCORE and CUORE projects
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4. Cardiovascular risk assessment models in Italy: from individual’s global
risk evaluation to diabetes-specific models

4.1. The CUORE Project

The Italian version of CVD Prevention Guidelines [18] stated that for Italy it is preferable to
use the tools of CUORE Project of the National Institute of Health to estimate CVD risk in the
general population. Several studies on Italian cohorts have compared SCORE and CUORE
tools: a study published in 2010 [46] highlighted that the first one reflects quite well the Italian
cardiovascular mortality, and, correspondingly, Italian cohorts of CUORE Project are quite
representative of European countries with a low risk of cardiovascular mortality, at least as
regards male subjects. It was not possible to make the same evaluation for women, because
the number of fatal cardiovascular events was not enough to allow a reliable estimate of the
risk functions. Other studies found moderate level of agreement between the two tools, in
particular in discriminating high-risk subjects. The reasons may be attributed in one case to
the use of a smaller and different sample of cases than the previous study [47] and in the other
case to the “threshold issue” in the score [48]; in this last study, in fact, using risk scores as
continuous variables, the concordance between SCORE and CUORE tools resulted higher.

Since 1998, the year of its birth, the CUORE Project aimed at the following objectives [49]:

• to implement a population-based register of cardiovascular events;

• to realize a survey to assess risk factors distribution, prevalence of high-risk conditions and
CVD;

• to assess cardiovascular risk of the Italian population and make tools for risk assessment
easily applicable;

• to implement a training plan on cardiovascular risk assessment for General Practitioners;

• to explain the declining trend of mortality for CHDs; and

• to update the Italian tools for risk prediction.

The global cardiovascular risk score of CUORE Project was developed using data from
different cohorts enrolled in the north, centre and south of Italy between the 1980s and the
1990s, whose risk factors had been collected using standardized procedures. It was validated
on 20,647 persons, with a median follow-up duration of 9.5 years for men and 8.0 years for
women [50]. The individual score (available from website www.cuore.iss.it) can be calculated
in subjects aged 35–69 years and predicts 10-year risk of a first fatal and non-fatal cardiovas‐
cular event based on risk factors listed in Table 3. In addition to the individual score, are also
available risk charts, which differ for the number of risk factors used and for the age group in
which they are applied (Table 3) and moreover for accuracy of information (charts are less
accurate, offering classes of absolute global risk calculated for categories of risk factors).
According to this tool, individuals are considered at high risk if their 10-year CVD risk is 20%
or more; instead, they are at low risk if it is <5%; risk categories were stratified in six levels.
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As shown in Table 3, differently from CUORE Project, SCORE risk charts do not include a
dichotomous diabetes variable into the risk function, because there was a lack of uniformity
in the ascertainment of diabetes. Furthermore, the instruction for the use of these charts argues
that they underestimate the risk in patients with diabetes and should be used only in patients
with type 1 diabetes without any target organ damage. It must be emphasized that, as
mentioned above, ESC Guidelines on CVD Prevention, also in its versions for diabetes, pre-
diabetes and CVDs [51], ranks subjects with diabetes mellitus (both type 1 and type 2),
respectively, at high or very high risk, depending on whether they have one or more cardio‐
vascular risk factors and/or target organ damage.

As concluded by the World Health Organization Multinational Study Group on Vascular
Disease in Diabetes, developments in the assessment of CVD risk in diabetes must include
diabetes-related variables as well as the conventional risk factors [52].

The Italian “National Prevention Plan” 2005–2007 and 2010–2012 included 10-year cardiovas‐
cular risk assessment using the CUORE Project’s tools [53], and this allowed the realization of
a national training programme for general practitioners. Preliminary results underline the
importance of its evaluation in clinical practice and demonstrate the feasibility to implement
a risk factor surveillance system involving trained general practitioners [49, 54].

Moreover, guidelines and studies on these issues emphasize the need for updating charts
and scores for risk assessment, since population’s risk profile and mortality for CVD change
over time. It is therefore necessary to enrol new cohorts or to update existing ones. In this
perspective, CUORE Project has expanded database of cardiovascular risk factors by adding
the cohort of the Osservatorio Epidemiologico Cardiovascolare (OEC), enlisted in the late
1990s and was followed until December 2004. Preliminary analyses have confirmed for both
men and women the  predictive  role  of  the  main risk  factors  is  already included in  the
algorithm, but additional studies should be conducted to assess the inclusion of new risk
factors, primarily glycaemia [55].

4.1.1. Use of cardiovascular risk score for lipid-lowering reimbursement

In the recent past, cardiovascular risk assessment obtained through CUORE Project’s tools was
scarcely applied, despite recommendations of their use from the Ministry of Health to assess
cardiovascular risk for statins reimbursement in primary prevention, laid down in the past
version of the Italian Medicines Agency (Agenzia Italiana del Farmaco, AIFA) Note 13. Also
data from PASSI Study 2009–2012 [56] found that risk chart is still rarely used: only 7% of
interviewed aged 35–69 years, without CVD, said that their CVD risk was measured, with
significant differences at regional level. It is, however, likely this is an underestimation, being
based on patient’s interviews and not on medical records data. Recent updates on Note 13
provide, however, for the use of SCORE charts for lipid-lowering reimbursement by National
Health System.

Italian cohorts of the CUORE project are quite representative of the European countries at low
risk for cardiovascular mortality, and the > 5% risk of fatal CV events in SCORE charts
corresponds to a >20% risk of fatal CV events in CUORE Project. Furthermore, the Italian
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contribution to the cohort used to define SCORE charts was 6% of the subjects evaluated for
men and 8% for women, and the duration of follow-up was higher in CUORE Project. On this
basis, about the definition of risk levels, the Multidisciplinary Working Group of the Emilia-
Romagna Region Drug Commission reaffirmed the validity of CUORE charts and the possi‐
bility to continue using them in clinical practice, with the established conversion between
CUORE and SCORE risks [57]. Moreover, the estimation of fatal and non-fatal CV events that
characterizes CUORE algorithm also allows a better transfer of clinical trial results.

4.2. The Riskard score

Another tool for cardiovascular risk assessment was developed in Italy. The Research Group
for Assessment of Cardiovascular Risk in Italy developed a risk chart [58, 59] and then a
software named Riskard 2002 [60]. The study enrolled a cohort of over 9000 individuals from
three Italian studies, aged 35–74 years and followed up from 5 to 15 years. In subsequent years,
the chart and the software were further updated (Riskard 2005), with the purpose to offer tools
based on larger and more diversified populations, larger numbers of individuals exposed to
risk and events, longer follow-up periods and some other innovative concepts. The chart, by
its nature, can incorporate only a limited number of risk factors, while many more can be
included in the software [61]. Data were collected from nine population studies in eight Italian
regions, for a total of 17.153 subjects. The new chart that allows an estimate of the 10-year risk
of undergoing a first cardiovascular event was produced for men and women aged 45–74 years,
free from CVDs. Estimates were produced for absolute risk and for relative risk for CVD, the
latter against levels expected in the general population.

The software, instead, was produced to predict risk of major coronary, cerebrovascular and
cardiovascular events for follow-up at 5, 10 or 15 years, in men and women aged 35–74 years
at entry and free from CVDs. Risk factors taken into consideration in the Riskard 2005 software
were sex, age, BMI, mean physiological blood pressure, HDL cholesterol, non-HDL choles‐
terol, cigarette smoking, diabetes and heart rate. The output yielded several indicators, such
as absolute risk, relative risk (as defined above), ideal risk (for a very favourable risk profile)
and biological age of risk.

4.3. Cardiovascular risk assessment in cohorts of Italian patients with type 2 diabetes

In a recent systematic review that compared performance of CVD risk models developed
exclusively from people with diabetes and those developed in the general population [62], a
study conducted in Italy in three diabetes clinics of Modena was also included [63]. The study
involved 1532 patients and aimed to evaluate the prognostic accuracy of four algorithms used
to estimate cardiovascular risk: the UKPDS (constructed on a population of persons with type
2 diabetes), the Framingham and two Italian algorithms, the Riskard and the CUORE.

The Framingham model shows a risk overestimation in the Italian population; also, the
function proposed by the UKPDS study, when applied for Italian diabetic population, tends
to overestimate cardiovascular risk, without differences between sexes.
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characterizes CUORE algorithm also allows a better transfer of clinical trial results.

4.2. The Riskard score

Another tool for cardiovascular risk assessment was developed in Italy. The Research Group
for Assessment of Cardiovascular Risk in Italy developed a risk chart [58, 59] and then a
software named Riskard 2002 [60]. The study enrolled a cohort of over 9000 individuals from
three Italian studies, aged 35–74 years and followed up from 5 to 15 years. In subsequent years,
the chart and the software were further updated (Riskard 2005), with the purpose to offer tools
based on larger and more diversified populations, larger numbers of individuals exposed to
risk and events, longer follow-up periods and some other innovative concepts. The chart, by
its nature, can incorporate only a limited number of risk factors, while many more can be
included in the software [61]. Data were collected from nine population studies in eight Italian
regions, for a total of 17.153 subjects. The new chart that allows an estimate of the 10-year risk
of undergoing a first cardiovascular event was produced for men and women aged 45–74 years,
free from CVDs. Estimates were produced for absolute risk and for relative risk for CVD, the
latter against levels expected in the general population.

The software, instead, was produced to predict risk of major coronary, cerebrovascular and
cardiovascular events for follow-up at 5, 10 or 15 years, in men and women aged 35–74 years
at entry and free from CVDs. Risk factors taken into consideration in the Riskard 2005 software
were sex, age, BMI, mean physiological blood pressure, HDL cholesterol, non-HDL choles‐
terol, cigarette smoking, diabetes and heart rate. The output yielded several indicators, such
as absolute risk, relative risk (as defined above), ideal risk (for a very favourable risk profile)
and biological age of risk.

4.3. Cardiovascular risk assessment in cohorts of Italian patients with type 2 diabetes

In a recent systematic review that compared performance of CVD risk models developed
exclusively from people with diabetes and those developed in the general population [62], a
study conducted in Italy in three diabetes clinics of Modena was also included [63]. The study
involved 1532 patients and aimed to evaluate the prognostic accuracy of four algorithms used
to estimate cardiovascular risk: the UKPDS (constructed on a population of persons with type
2 diabetes), the Framingham and two Italian algorithms, the Riskard and the CUORE.

The Framingham model shows a risk overestimation in the Italian population; also, the
function proposed by the UKPDS study, when applied for Italian diabetic population, tends
to overestimate cardiovascular risk, without differences between sexes.
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Taking into account the Italian situation, the most widely adopted function, the CUORE Project
algorithm, underestimates cardiovascular risk, particularly in females. The Riskard algorithm
appears more coherent on the evaluation of cardiovascular risk in the cohort examined;
however, dividing population according to sex, an overestimation of events in males and large
underestimation in females emerge. So, these algorithms agree in overestimating risk in males
and underestimating risk in females.

The conclusions are that estimation of cardiovascular risk is dependent on the algorithm used
and on the baseline risk of the reference cohort, and functions designed for a specific popula‐
tion, including risk variables peculiar for diabetes, should be adopted to increase the perform‐
ance of such functions.

4.4. An Italian score for quality of diabetes care evaluation and its association with
cardiovascular event risk

In recent years, the pressure on Health Care Systems to deliver high-quality care while
controlling costs progressively increased. In this context, the Qualità ed Esito in Diabetologia
(QuED) study was developed [64], whose main aim was to develop a score for evaluating
quality of diabetes care. In this study, the close relation between a score of quality of diabetes
care and long-term outcomes was documented. The QuED study was conducted in Italy by
the Consorzio Mario Negri Sud—Department of Clinical Pharmacology and Epidemiology, in
collaboration with the Center for Health Policy Research—University of California, Irvine.
Overall, 101 diabetes outpatient clinics and 103 general practitioners from all regions of Italy
participated in the study, enrolling, respectively, 2448 and 785 patients with type 2 diabetes
irrespective of age, diabetes duration or treatment. These patients, representative of all settings
of diabetes care, were recruited from March 1998 and December 1999 and followed up for a
median of 5 years. The score was calculated using process and intermediate outcome indicators
readily available (HbA1c, blood pressure, low-density lipoprotein cholesterol, microalbumi‐
nuria) and consistent with those adopted for other initiatives such as the Diabetes Quality
Improvement Project (DQIP) [65], started in 1997 in the United States to implement a com‐
prehensive set of national measures for quality improvement. The only difference was the use
of a lower threshold for HbA1c (8%) and the addiction of a process indicator, referring to the
use of ACE inhibitors in the presence of microalbuminuria, based on evidence that linked it to
cardiovascular risk [66]. In the tool construction, a discrete score was given to each variable as
follows: 0 points if the patient was not treated for the specific condition despite elevated values,
or the patient showed unsatisfactory values despite the treatment; 5 points if the measurement
of a parameter was not performed in the latest 12 months; 10 points if the desired goals were
attained. The indicators and cut-off used are shown in Table 4. This score ranged from 0 to 40,
with a higher score reflecting better quality of care. This score was defined in the following
studies also as Q-Score.

The study shows that the risk to develop a cardiovascular event was 89% greater in patients
with a score of ≤10 and 43% higher in those with a score between 10 and 20, when compared
to patients with a score of >20. It is also important to emphasize that a linear relation between
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QuED score and incidence of cardiovascular events was documented both in patients with and
without previous cardiovascular events, and this was true for different outcomes, such as
CHD, cerebrovascular accidents, peripheral vascular disease and cardiovascular mortality.
The authors stated that QuED score is not intended to replace other risk models utilized to
predict the individual risk of cardiovascular events, but rather an indicator of the average
quality of the diabetes care provided by a specific setting in health care system.

On this basis, subsequently, the Italian Associazione Medici Diabetologi (AMD), a scientific
society, realized the QUASAR study (Quality Assessment Score and Cardiovascular Outcomes
in Italian Diabetes Patients) [67]. The score developed and validated in QuED study was
applied to the QUASAR population (5181 patients enrolled in 67 Italian diabetes clinics and
followed up for a median of 28 months) and was confirmed the strong correlation between
this quality of care score and cardiovascular events, both in patient with and without previous
cardiovascular events. In QUASAR study, the risk to develop a new cardiovascular event was
84% higher in patients with a score of <15 and 17% higher in those with a score between 15
and 25, when compared with those with a score of >25. This simple score began to be widely
used to monitor quality of care and compare the performance of different diabetes clinics [68].
A further article published by the same working group analysed the trends over 8 years in
quality of diabetes care, evaluating process and outcome indicators, indicators of treatment
intensity or appropriateness and the score developed in QuED and QUASAR [69]. The studies
showed a relevant improvement in quality of care for diabetes in Italy from 2004 to 2011, while
the economic resources available did not increase. The authors hypothesized that systematic
control of quality of care through regular collection of data improved adherence to standards
of care and that longitudinal improvements in Q score can be translated in less cardiovascular
events. Along years, an increasing numbers of diabetes clinics participated in the AMD
initiatives.

4.4.1. Q-home: the application of Q score to a cohort of people with type 2 diabetes in general practice

In the contest of type 2 diabetes integrated care of Local Health Authority (ASL) of Modena in
Italy, Q score has been adopted and transposed by the more special setting to that of general
practice and it formed the cornerstone for creating an individual and collective report and for
developing audit (Q-home). The involvement of general practitioners by returning data

Indicators Cut-off

HbA1c <8%

Blood pressure <140–90

LDL cholesterol <3.37 mmol/L (130 mg/dl)

Microalbuminuria
<30 mg/die or ≥30 mg/die with ACEinhibitors or ARB
treatment

Note: ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker.

Table 4. Quality-of-care scoring system (QUED and QUASAR studies)
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analysis on patients with diabetes through dedicated annual reports and digitization of data
collection on individual patients has led, over 3 years, to the involvement of a growing cohort
of patients (from about 12.000 to 18.000) and of almost all general practitioner of the Modena
AUSL. The rate of missing data was analysed and showed a marked decrease, as shown in
Table 5.

Indicators
Missing rate (%)

2011 2013

HbA1c 9 5

Blood pressure 11 6

LDL cholesterol 12 9

Microalbuminuria 16 12

Table 5. Missing rate of collected data in Q-home project through 3 years.

In the period of 2011–2013, in parallel, the number of all parameters in range grew. Conse‐
quently, the percentual of the population with Q score between 30 and 40 points increased. In
2013, all Health Districts were homogenized with each other and exceeded the threshold of 30
points of mean Q score. The next step of the study group will be to associate individual Q score
with annual cardiovascular events, hospitalizations, revascularization, access to the emergen‐
cy department and deaths from all causes. Five years of observation will be considered (from
2011 to 2015), to validate the Q score in general practice, obtaining percentages of risk specific
for this setting.

5. Patient–doctor communication on cardiovascular risk

If, on the one hand, giving cardiovascular risk communication to the patient is not simple, on
the other hand, it is not clear what and how much the patient understands about the message
received.

To date, few studies have been conducted on this topic, and most of these count few patients
surveyed. A low awareness of the disease is highlighted. In particular, patients remain
anchored to a conception of diabetes as a glycaemic problem, rather than as a pathology at
high cardiovascular risk [70–73]. Among the studies that investigated the perception of risk,
in Italy, the PRICAD Study (Percezione del RIschio CArdiovascolare nella popolazione
Diabetica), promoted by the Associazione Italiana Medici di Famiglia (AIMEF), is designed
for the purpose of trying to measure how the patient perceives the diabetes in the context of
cardiovascular risk [73]. More than 11,000 persons were actively encouraged to meet the
questionnaire, but only 4600 (41%) answered. The majority of them (60%) said that diabetes is
only an excess of glucose in the blood and that it is possible to get old in good health despite
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diabetes. More than half of the subjects fail to recognize the importance of controlling cardio‐
vascular risk factors and believe to have the same blood pressure, cholesterol and BMI target
of a peer without diabetes. Only 9% of respondents, less than a fifth the people asked, expressed
a serious concern for the greater complication of diabetes.

Analysing the frequencies of concerns considered higher by persons with diabetes, losing the
driving licence emerges as an element of utmost concern, while only 9.3% consider the fear for
cardiovascular complications a factor of maximum concern. Only 30% of people with diabetes
are aware of the close relation between diabetes and cardiovascular risk. Almost two-thirds of
the persons with diabetes believe that their blood pressure and cholesterol goals are similar to
those of other hypertensive patients. The same lack of awareness is also common in people
without diabetes but having other cardiovascular risk factors [74]. Where available, visual tools
of communication were of help for the patient in the understanding of the risk [75–77].
Unfortunately, even among patients who receive a clear illustration of their cardiovascular
risk, it is not observed a clear memory of what perceived, neither there is a significant nor
lasting permanence in their lifestyle change [78].

6. Conclusions

In the present chapter, the main CVD risk scores for patients with diabetes are explored,
starting from the first one developed in the 1960s, the Framingham study, to the latest diabetes-
specific models. In recent years, diabetic disease is included in most models, even if only the
absence or presence of the disease is considered in most of them. The level of HbA1c or blood
glucose seems to be an important indicator for the evaluation of CVD risk in both diabetic and
general population, and in particular diabetes-specific scores should take into account these
variables. It could be useful also to detect impaired fasting glucose (IFG) and impaired glucose
tolerance (IGT) conditions in persons without diabetes and to assess the metabolic balance in
persons with diabetes. In general, the most recent studies agree on the importance of using
diabetic-specific cohorts to adequately assess CVD risk models in this population. Further‐
more, the diabetes care settings and the ethnic group need to be taken into account in the
development and evaluation of CVD risk in patients with diabetes. Literature data highlight
that cardiovascular risk prediction models perform non-optimally in people with diabetes of
different ethnic groups. Thus, it may be appropriate for each country to validate the existing
models on their populations and eventually to adapt them to the different setting, to improve
targeted risk management.

Risk modelling and stratification are important tools for clinicians, because these models
represent a useful guide for therapeutic decisions and for patients monitoring. Furthermore,
they can be used to communicate with patients and to improve their compliance. In this regard,
new strategies are needed to optimize patient’s understanding and the internalization of its
own level of risk.
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Abstract

Minor surgery is defined as the overall surgical procedures of short duration that are gen‐
erally applied on surface structures. They usually require the application of local anaes‐
thesia and involve performing low and minimal complication risk.

In Primary Care, often some problems need surgery techniques for diagnosis or treat‐
ment. Therefore, minor surgery must be within the field of knowledge and skills of a
good family physician as a cost-effective tool more for a quality professional practice, at‐
tention both scheduled (excision of skin lesions), as in the emergency (suturing wounds).

The limiting factor for excellence in minor surgery is the technical training that makes
Family Doctor. Moreover, the minor surgery is not without risks, both during the proce‐
dure and after. Therefore, it is imperative in addition to proper surgical technique and
suitable directions, to offer a clear and complete information to patients, which will be
reflected in the informed consent form. In addition, it is advisable to have a medical in‐
surance with specific coverage for these techniques.

In this chapter, we intend to give scientific answers as to how?, with what ? and where?
to perform minor surgery in the field of quality of primary care.

Keywords: Minor surgery, surgical procedures, fusiform excision, suturing techniques,
primary care

1. Introduction

Minor surgery (MS) is defined as the group of surgical techniques of a short duration that are
generally applied to superficial structures. They tend to require the application of local
anaesthesia and involve little risk and a minimum degree of complications [1].

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.



During Primary Care consultations, one frequently comes across health problems that require
these procedures for treatment and diagnosis. For this reason, MS falls within the fields of
knowledge and competences [2] of a Family Physician (FP), being an additional cost-effective
tool [3–5] for quality professional practices [6], both during programmed clinical treatments
(excision of skin disorders) and in case of emergency (stitching of injuries).

The fundamental component for excellent MS is the technical capability of the FP carrying it
out [1, 4, 7]. On the other hand, MS is not exempt from risk, either while it is being carried out
or afterwards. It is therefore essential that, in addition to carrying out correct technical surgical
procedures [8, 9] as appropriately indicated [10, 11], we also offer the patient a clear and
complete information, which will be set out in the informed consent form. Furthermore, it is
highly recommended that there should be some form of insurance available with specific cover
for such techniques [12].

In this section, our aim is to provide scientific responses as to where? with what? and how?
quality MS should be carried out by the FP.

2. Recommended infrastructure for a minor surgery room

In order to carry out MS, there are some basic requirements with regard to infrastructure and
furnishings [1, 13].

2.1. The room

The recommended size is in the order of 15–20 m2, with adequate temperature, well ventilated
and a good source of artificial light. The ideal situation is to have a room set aside exclusively
for MS procedures (Figure 1), although it is sufficient to have a well-prepared treatment room.
It is very recommendable that the room should have a wash basin with a single-action tap
control and an automatic soap dispenser for washing hands.

Figure 1. Well equipped minor surgery room
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2.2. Stretcher

This should be located in the centre of the room so that it can be accessed from all sides. It is
recommended that it should be height-adjustable so that the operator can work comfortably,
whether seated or standing. Clinical examination benches are not acceptable.

2.3. Auxiliary table

An auxillary table is for setting out the materials and instruments used during the surgical
procedure. It should have wheels and be height-adjustable and should be placed close to the
area of the surgical procedure in order to facilitate the treatment. We should avoid placing any
surgical materials on top of the patient.

2.4. Stool for the doctor

There should be a stool available for the doctor’s use, which should have wheels and be height-
adjustable so that the MS can be carried out comfortably.

2.5. Lamp

This should provide the appropriate amount of light, having an illumination level of at least
45,000 lux. It can be portable with wheels or be attached to a wall or to the ceiling. These lamps
can be moved in various directions. The intensity of the luminosity can be modified, and the
focal point of the light can be concentrated. It is recommended that there should also be an
auxiliary lamp with a magnifying glass, which is useful for extracting foreign bodies or for
working with magnification.

2.6. Resuscitation equipment

Although risks to life are minimal during MS, it is essential that there should be a carriage
available with cardiopulmonary resuscitation equipment on it, carrying the materials for
vascular access, intubation of the air passages, serums, resuscitation medication and a
defibrillator.

2.7. Sterilisation system

The centre in which MS procedures are carried out should have an autoclave for sterilising
surgical materials and equipment, or an external circuit should be set up so that the material
can be sterilised.

2.8. Glass cabinet and containers

These are useful for the storage of perishable materials and surgical instruments. Likewise,
there should be containers available for biocontaminated materials and an elimination system
that conforms to the sanitary legislation in force at the time.
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3. The FP’s preparation for minor surgery

In the area of primary care, where teamwork is a key to the realization of all clinical activities,
the work of the nurse is also a key for successful accomplishment of minor surgery techniques.
In many cases, it is the perfect surgical assistant for preoperative, operative and postoperative
and in other cases as lead actor of surgery, suturing wounds or performing cryosurgery
techniques. In either case, the good cooperation between doctor and nurse entails highly
efficient outcomes for the patients.

Furthermore, carrying out MS involves the risk of transmission of infectious and contagious
diseases. Universal precautionary steps should be taken in order to minimise this risk. Among
these steps are the use of appropriate clothing and accessories and the correct washing of hands
and the sterile donning of surgical gloves [1, 14].

3.1. Clothing

During MS procedures, we consider the wearing of an overall to be essential (disposable
overalls are very useful) or at least sterile pyjamas and gloves; highly recommended are the
use of a surgical mask and of protective glasses or goggles.

3.2. Washing of hands

There are different methods; thus, we have hygienic washing, lasting a minimum of 20 seconds,
which is carried out using a soapy or antiseptic hand-washing solution (no brush) correctly
rubbing all of the folds of the hands. This method of washing is appropriate for MS, whereas
anatomic washing (which lasts longer and is more laborious) is more appropriate for major
surgery. It is important that no more than 10 minutes should elapse between the washing of
the hands and the donning of sterile gloves.

3.3. Donning of gloves

Surgical gloves are sterile, single use and are available in several sizes (numbered [from 6½ to
8½] or alpha-numeric [XS, S, M, L and XL]. There are models with or without latex and with
or without a dusted coating.

Surgical gloves are put on in such a way as to avoid them becoming contaminated. The dusted
or internal part of the glove can be touched with the hands, whereas the external or non-dusted
part should only be touched with the other glove.

4. Necessary materials

4.1. Instruments for minor surgery

The FP should have in-depth knowledge of the surgical instruments and their use. The quality
and the type of instrument (and its state of conservation) can affect the result of the surgical
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surgery. It is important that no more than 10 minutes should elapse between the washing of
the hands and the donning of sterile gloves.

3.3. Donning of gloves

Surgical gloves are sterile, single use and are available in several sizes (numbered [from 6½ to
8½] or alpha-numeric [XS, S, M, L and XL]. There are models with or without latex and with
or without a dusted coating.

Surgical gloves are put on in such a way as to avoid them becoming contaminated. The dusted
or internal part of the glove can be touched with the hands, whereas the external or non-dusted
part should only be touched with the other glove.

4. Necessary materials

4.1. Instruments for minor surgery

The FP should have in-depth knowledge of the surgical instruments and their use. The quality
and the type of instrument (and its state of conservation) can affect the result of the surgical
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technique; that is, why it is important to correctly select the appropriate instrument for each
intervention [1, 13]. The most significant characteristics of the instruments recommended for
minor surgery are described below.

4.1.1. Scalpel

This enables sharp cuts to be made to the skin and other tissues and precise dissections of tissue
to be carried out. It should have a number 3 handle and number 15 and 11 blades. The scalpel
blade should be attached to the handle in a single position, making the guide of the blade
coincides with that of the handle.

It is handled with the dominant hand, even though it was a pencil (Figure 2), enabling small
and precise incisions to be made. The hand should be partially supported by the work surface
in order to ensure the precision of the cut. The opposing hand should be used to stretch the
skin in a direction that is perpendicular to that of the incision. The scalpel should make a cut
that is perpendicular to the skin (not bevelled), except in hairy areas (the scalp or eyebrows)
where it should be inclined so that it is parallel to the direction in which the hair comes out,
so as not to affect the follicles.

Figure 2. The knife is held with the dominant hand, as if it were a pencil

4.1.2. Needle holder

The needle holders, or “holders”, are designed to safely hold the curved needles without
damaging them (the points or grips are appropriate for holding the needles). The needle is
held somewhere between the middle and the back third of said needle. It is recommended that
there should be standard small- or medium-sized holders (12–15 cm.) with tips capable of
handling needles of up to 4/0.
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Like other instruments with finger rings, the needle holder is handled by partially introducing
the distal phalanges of the thumb and the index finger of the dominant hand, with the index
finger pointing towards the tip (Figure 3). When carrying out a stitch, the holder should
describe a pronation–supination movement to facilitate the passage of the needle through the
tissue. The angle of entry of the needle through the skin should be 90° while the non-dominant
hand holds the skin with dissecting forceps, in opposition to the pressure of the needle.

Figure 3. The needle- holders is managed partly by introducing the distal phalanges of the thumb and fourth finger of
the dominant hand on the rings, while the index is directed towards the tip.

4.1.3. Dissecting forceps

There should be some toothed Adson forceps, 12 cm in length, for handling the skin, and some
untoothed Adson forceps for the removal of stitches. Otherwise, standard small forceps should
be used. It is important not to handle the skin with untoothed forceps.

Dissecting forceps are the most important of the auxiliary instruments used with the non-
dominant hand; they enable the tissues that are handled, dissected or stitched to be exposed
while the other hand uses the main instrument. The forceps are held like a pencil between the
first, second and third fingers.

4.1.4. Scissors

These enable the cutting of both cloth and materials (sutures, bandages and dressings), as well
as the dissection of tissues. There should be curved Mayo (cutting) scissors with blunt tips, 14
cm in length, and curved Metzembaum (dissecting) scissors with blunt tips, 11.5 cm in length.
The dissecting scissors are not recommended for cutting materials. They are handled by
introducing part of the distal phalanges of the thumb and fourth finger into the finger rings,
supporting the second finger on the arms of the instrument.

For blunt dissection, the Metzembaum scissors are introduced with the tips closed, and these
are then opened separating the tissues through more or less anatomical layers. For cutting
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dissections, the scissors are introduced with the tips open, and these are then closed cutting
the tissue.

4.1.5. Haemostatic forceps

There should be two or three sets of curved 12-cm untoothed mosquito forceps. These should
be used for creating traction in tissues for haemostasis and in some cases for carrying out blunt
dissection when we have no scissors available.

4.1.6. Surgical retractors

These enable the surgical field to be exposed by separating or retracting the edges of the injury.
If the surgery is being carried out with the help of an assistant, it will be he or she who uses
the retractors; otherwise, it will be the surgeon who uses them with the non-dominant hand.
In MS, it is recommendable to have a Senn-Mueller retractor (with a scoop on one end and
curved tynes on the other). Another useful retractor in MS is a hook or distractor.

4.1.7. Additional expendable materials

Additional expendable materials are single-use gauze dressings, sterile dressings and ban‐
dages, antiseptics (iodised povidone [polyvinylpyrrolidone]), needles, syringes, local anaes‐
thetics with and without vasoconstrictors (see local anaesthetic guide) and formaldehyde for
transfers to anatomic pathology.

To perform the majority of MS techniques, only a basic instrument set is needed (Figure 4).
However, certain Primary Care surgical procedures require special instrumentation or
equipment, such as curettes, punches, electrical scalpels, cryosurgery materials and surgical
retractors.

Figure 4. Starter Kit minor surgery. From left to right, curved mosquito forceps without teeth, needle holders medium
Asson dissecting forceps, scissors Mayo, Scalpel Handle number 3
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4.1.8. Curettes

Instruments consisting of a handle with an end in the shape of a small spoon or cutting ring
enable the scraping of injuries on the surface of the skin. They can be disposable or not and
have different diameters. The curette is handled with the dominant hand in accordance with
the surgical technique known as “scraping” or enucleating benign superficial skin lesions
(protruding or hyperkerastotic) that do not require histological confirmation [15].

4.1.9. Biopsy punches

Instruments consisting of a handle with an end in the shape of a cutting cylinder (drill bit)
enable tissue biopsies to be extracted. They tend to be disposable and can have different
diameters (from 2 to 28 mm.) and enable samples to be taken of the full thickness of the useful
skin for histological analysis. They are used with the dominant hand carrying out rotating
movements of the instrument in order to cut the skin and obtain the sample [16].

4.1.10. Cryosurgical equipment

These devices apply a cryogen, generally liquid nitrogen, by means of pulverization or swabs
to treat skin lesions [17]. The cryogen is stored in tanks or containers in order to avoid its
evaporation. There are portable units available which have a mechanism for pulverising the
nitrogen over the lesion to be treated; they are equipped with a range of outlets and probes,
which enable the intensity of the pulverisation to be modified, thus varying the amount applied
depending on the size and location of the lesion to be treated.

4.1.11. Electrical scalpel

Electrical apparatus consists of a central unit that applies an electrical current through a sterile
terminal, with the capacity to coagulate and cut; it also consists of an earth to close the electrical
circuit [18]. There are different terminals available depending on the type of procedure to be
carried out.

4.2. Care of instruments

With appropriate care, surgical instruments last a long time. The majority of the damage that
they suffer is due to incorrect cleaning and handling. On the other hand, MS instruments
should always be used in a sterile state. The steps taken care of these details are as follows:

1. Separate sharp or pointed single-use objects (using gloves) and dispose of them in the
biocontaminated materials container.

2. The instruments should be placed in disinfecting solutions (a glutaraldehyde or clorhex‐
idine solution at 0.05%, etc.) or a soapy solution.

3. Sterilising. The most appropriate and recommended method is to use an autoclave to
control the quality of the sterilisation process.

4. Packaging and labelling.
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4.3. Suturing materials

There are different types of materials available: threads, staples, adhesive sutures and tissue
adhesives. The use of a certain type of suturing material or type of needle can determine
differences in the surgical result, so the choice should be based on scientific criteria and be
backed up by good practice.

Thread sutures provide a sure close and ensure the greatest support for the wound and the
minimum level of dehiscence compared to other types of closure [19, 20]; however, they require
anaesthesia, the intervention takes longer, they traumatise the tissue, introduce foreign bodies
into the wound and increase the risk of accidental inoculation.

The alternatives to conventional sutures are mechanical sutures and adhesive tapes, which
provide less reactivity and a lower degree of incidence of infections [21]. Glues and tissue
adhesives have appeared as an option to common procedures [22–25].

4.3.1. Suture threads

These are classified in accordance with: their origin (natural or synthetic), their configuration
(multifilament or monofilament), their calibre (the thickness of the thread is measured in zeros
[USP system] with the fewer zeros meaning lower calibre and the most commonly used in
minor surgery ranging from 3/0 to 4/0 or 5/0, the finer calibres with smaller needles requiring
more precise needle holders) (Figure 5).

Figure 5. Information of on of suture: (1) calibre of the thread (system USP and metric), (2) trade name of the suture, (3)
composition and physical structure of the thread, (4) length of the thread, (5) color of the thread, (6) model of needle
(every manufacturer uses different references), (7) I draw from the needle to scale 1:1, (8) circumference of the needle
(expressed in parts of circle), (9) section of the needle, (10) length of the needle, (11) expiry date, (12) indexes of the
manufacturer, (13) indicator of sterile packing.
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We will use a certain type and thickness of suture thread depending on the anatomical area
and the characteristics of the wound and the patient (Table 1).

Anatomical region Skin suturing Subcutaneous suturing
(whenever necessary)

Stitch removal

Adults children

Scalp staples
2/0 silk

Vicryl® or Dexon® 3/0 7–9 6–8

Eyelids 6/0 monofilament
6/0 silk

- 3–5 3–5

Ears 4/0-5/0 monofilament
4/0-5/0 silk

- 4–5 3–5

Nose 4/0 monofilament
4/0 silk

Vicryl® or Dexon® 4/0 4–6 3–5

Lips 4/0 monofilament
4/0 silk

Vicryl® or Dexon® 4/0 4–6 4–5

Forehead and face
Neck

4/0–5/0 monofilament
4/0–5/0 silk

Vicryl® or Dexon® 4/0 4–6 3–5

Trunk / abdomen 3/0–4/0 monofilament Vicryil® or Dexon® 3/0 7–12 7–9

Back 3/0–4/0 monofilament Vicryil® or Dexon® 3/0 12–14 14

Upper limb / hand 4/0 monofilament Vicryil® or Dexon® 3/0 8–10 7–9

Pulp of fingers 4/0 monofilament - 10–12 8–10

Lower extremity 3/0 monofilamentstaples Vicryil® or Dexon® 3/0 8–12 7–10

Foot 4/0 monofilament Vicryil® or Dexon® 3/0 10–12 8–10

Penis 4/0 monofilament Vicryil® or Dexon® 3/0 7–10 6–8

Mouth and tongue 3/0 Vicryil® - - -

Table 1. Indications of types of sutures and time for stitch removal

4.3.1.1. Characteristics of the suture threads

Non-absorbable sutures

These are used for skin sutures that will be removed or for internal structures that need to
maintain constant pressure (tendons and ligaments).

1. Silk: Indicated for skin suturing and generally extractable, however, they do cause
significant tissue reaction.

2. Nylon: Indicated for precise skin suturing, internal structures that need to maintain
constant pressure (tendons and nerves). They are more difficult to handle but produce
minimum tissue reaction.
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3. Polypropylene: Indicated for continuous intradermal skin sutures. They are very smooth
sutures with a long memory, so they require more knotting so that they do not come
undone. They cause minimum tissue reaction.

Absorbable sutures

These disappear gradually by biological reabsorption or hydrolysis and provoke localised
inflammation. They are used for deep or non-extractable suturing.

1. Polyglactin 910: Indicated for dermal sutures, subcutaneous cellular tissue, deep suturing
and the ligature of small vessels. They have an absorption time of 60 days (conserving
tissue support for 28–30 days). There are varieties with a quicker absorption time (Vicr‐
yl®rapid) that are absorbed in 10 days and are used for the suturing of children’s skin.

2. Polyglycolic acid: Indications similar to the above. They have an absorption time of 90
days and the support of 15–20 days.

4.3.1.2. Removal of stitches

The time (in days) recommended for the removal of stitches together with the indication of the
type of suture thread is shown in Table 1.

In the face, it is important to remove the sutures as soon as possible, although adhesive sutures
are put in place for an additional 7 days to protect the wound against small traumatisms. In
other anatomical regions where the aesthetic result is not as important and scarring is not as
quick as in the face, stitches should be left in for longer. In particular, in periarticular regions
and in the lower extremities, which have a slower scarring time, stitches are left in for longer
than normal.

4.3.2. Suture needles

The needles are designed to take the suture through the tissue producing minimum damage.
The selection of these is determined by the type of tissue to be sutured, its accessibility and the
thickness of the thread used. There are straight needles that are handled using the fingers, which
are not used in MS, and curved needles that are handled using a needle holder, enabling greater
precision; these have different circumference arcs, with those describing 3/8 of a circle or 1/2
of a circle being the most widely used in MS.

The section of the needle can be triangular, conical or spatula-shaped. The triangular ones have
cutting edges that enable them to pass through highly resistant tissue, such as skin and
subcutaneous tissue, these being the needle of choice for MS.

4.3.3. Adhesive sutures

The adhesive sutures consist of porous adhesive paper tape (Steri-Strip®, etc.) capable of
bringing the edges of a wound or incision together. They are available in sterile presentations
with different widths and lengths although they can be cut to the appropriate size as required.
Advantage of adhesive sutures is the speed and simplicity of application when compared to
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conventional sutures because they do not require local anaesthesia and they do not leave “stitch
marks”.

Indications: For linear and superficial wounds that little tension there, as in the forehead, chin,
the malar eminence, the thorax and the pads of the fingers. They are also a good choice for the
elderly (or in treatments with corticoids) where the skin is fine and fragile and for reinforcing
wounds after the removal of stitches.

Contraindications: Their use on irregular wounds where there is pressure or on wounds where
bleeding or secretions cannot be stopped. They are not indicated for use on the scalp or hairy
areas, folds in the skin and jointed surfaces.

Application and removal of adhesive sutures: The wound should be dry, free of blood or secretions;
substances can be added to increase the adhesiveness of the skin. The adhesive suture is cut,
before the removal of paper, to the required size and is then applied using untoothed dissecting
forceps or the fingers, first along one edge of the wound and then the other and along the
length of the wound.

Adhesive sutures are left for as long as a conventional suture would be left in the same
anatomical region. Unlike other sutures, a wound with adhesive sutures should not be allowed
to get wet during the first few days because of the possibility that they will become unstuck.

4.3.4. Staples

Staples are available in different widths (W: wide staples, R: normal staples), in disposable
staplers preloaded with a varying number of staples (35 in the case of large staplers and 10 for
smaller ones). The use of staples as compared to conventional sutures has certain advantages,
such as the speed with which the suturing is carried out, their resistance and null tissue reaction
(the material is stainless steel).

Indications (1): In linear injuries to the scalp, the trunk and the extremities and, for the tempo‐
rary closure of wounds, in patients who are going to be transferred to another specialised
service.

Contraindications: On the face and hands. In areas where a TAC or MRN scan is to be carried
out.

Application and removal of staples: The staples are applied with the dominant hand, whereas the
non-dominant hand brings the edges of the skin closer and everts or overturns them. Staples
are kept in place for the same length of time as a conventional suture would be kept in the
same anatomical region. The removal of the staples is carried out using a staple remover.

4.3.5. Tissue adhesives (glues)

One of the latest advances in the treatment of wounds has been the development of tissue
adhesives or tissue glues (22, 23). These products (cyanoacrylates) act as an adhesive, using an
effect of joining the epidermal layer (the stratum corneatum), thus keeping the edges of the
wound joined together. The compound forms a bridge over the edges of the wound creating
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an effective joint during a period of 7–14 days. After this time, the major part of the compound
is loosened and detached, together with the stratum corneatum, before degradation takes place.

Application technique: After placing the patient in a decubitus position and cleaning the wound
well and stemming the blood flow, the following steps are taken:

• Bring the edges of the wound together precisely using the fingers or dissecting forceps.

• Apply the glue to the external surface of the skin, avoiding it penetrating inside the wound.
The application process is repeated at least three or four times.

• Keep the edges in contact for 30–60 seconds to achieve an adequate degree of polymeriza‐
tion. The final tension is produced 2 minutes after application.

• After application, no dressings are required. The wound should be kept dry for 5 days and
subsequently it can be moistened with care, avoiding prolonged contact with water. The
glue will disappear after a period of 7–10 days.

Indications: Tissue adhesives are a good alternative for the closure of wounds that meet the
following criteria [1, 22):

• They would require 4/0 sutures or finer.

• They are not associated with multiple trauma.

• The patients do not have any peripheral vascular illness, diabetes mellitus, haemorrhagic
diathesis or a history of the formation of keloids.

• The cause is not an animal bite, puncturing, decubitus ulcers or injuries arising from
crushing, which provokes star-shaped lesions.

• There are no visual signs of active local or systematic infection, visible contamination or
lifeless tissue.

• They are not localised around the pigmented edges of the lips in the mucous areas or in
areas covered in dense hair.

5. Basic surgical manoeuvres

The practicing of MS requires a knowledge of the correct handling of surgical instruments
(described above) and control of the consecutive steps of each surgical technique: that is to say,
capabilities in surgical manoeuvres.

5.1. Surgical incision and dissection

Dissection is a manoeuvre that consists of detaching layers of similar tissue. There are two
methods for carrying it out: one is called blunt dissection (non-cutting which is generally
carried out with Metzembaun scissors or with mosquito forceps) and the other known as
cutting, where a scalpel or scissors are used. In MS, the more frequent degree of dissection
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should be for the face and neck, which corresponding to the joint between the dermis and the
subcutaneous tissue, and for the scalp, the subgalea layer and for the trunk and the extremities,
which corresponding to the joint between the superficial and the profound fascias [26).

Dissection manoeuvres must be carried out in a delicate manner and with the field of operation
well exposed, never obscured, so as not to damage important structures in an irreversible
manner; it is therefore fundamental that one knows the topographic anatomy of the area being
operated.

5.1.1. Incisions in MS

The design of the incisions should be done bearing in mind that the type of lesion that is to be
treated so, for excisions, it is necessary to leave an adequate margin (1–2 mm) of healthy skin
around the wound and in depth, depending on each wound. On many occasions, it is useful
to mark out the planned excision so that reference points are not lost when surgical swabs are
put in place.

Likewise, when planning a surgical incision, it is necessary to take into account the anatomy
of the area to be operated upon and the lines of minimum tension; in this way, an appropriate
scar will result both from an aesthetic and from a functional point of view. It is therefore
necessary to direct incisions parallel to the lines of minimum tension (coinciding with the lines
of facial expression and the lines of cutaneous relaxation; Figure 6).
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5.1.2. Types of incisions in MS

5.1.2.1. Incision

These are used to achieve a surgical exposure of the more profound layers (e.g., epidermal
cysts, lipomas) or for the draining of ulcers. They can be lineal, angled, or curved depending
on the anatomical area to be treated and the type of surgery.

5.1.2.2. Fusiform excisions

These are used to extract cutaneous lesions with a margin of healthy skin around the wound
and in depth [27, 28). As a general rule, the length of the ellipse should be three times its width
and the ends should have angles of 30° (Figure 7). They should be directed in accordance with
the lines of minimum tension not according to the major axis of the wound.

Figure 7. Characteristics of the fusiform excision.

5.1.2.3. Tangential excision

These are also known as “shaved” and consist of the extraction with a scalpel or scissors of
very superficial lesions, which would scar at a second attempt. They should only be carried
out on certain lesions which leave no element of diagnostic doubt [28, 29].

5.2. Haemostasis

This is a surgical manoeuvre that enables not only the control of bleeding but also a clarifying
of the view of the surgical anatomy. The majority of haemorrhages in MS (where incisions or
wounds do not tend to affect important vessels) are controllable with pressure using a gauze.
On the other hand, a compress bandage over the wound during the immediate post-operative
period reduces the possibility of bruising or seromas forming.
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5.2.1. Types of haemostasis

• The torniquet is not a method of haemostasis “per se”, although it does provide a temporary
control of the haemorrhage enabling the wound to be explored and reducing the time of
surgery. Its use in MS is limited to the fingers (surgery of nails, etc.) and should not exceed
15 minutes.

• Haemostasis forceps. After identifying the vessel that is bleeding, it is pinched using the tips
of untoothed haemostasis forceps, ensuring that when they are clamped the haemorrhage
ceases. Attempts at blind clamping a bleeding vessel in the depths of a wound should be
avoided because of the risk of damaging important structures.

• Ligatures are threads that are tied around a blood vessel to occlude light and avoid the
haemorrhage. After identifying the bleeding vessel, it is held by means of haemostasis
forceps and a thread (absorbable 3/0 thread) is passed below the forceps and tied. The ends
are left short.

• Haemostasis by means of electrocoagulation uses an electrical scalpel as a means of coagulation.

5.3. Suturing techniques

The objective of a suture is to draw tissues with similar characteristics together so that they
can scar correctly. To achieve an optimum surgical closure, the principles shown in Table 2
should be taken into account [30, 31].

1. Tension must be avoided: Suturing a wound under tension decreases the blood supply to its edges, increasing
healing problems and the risk of infection.
2. Eversion of the wound edges: Due to the tendency of scars to contract over time, if surgical edges are left slightly
elevated above the plane of the skin, they will flatten over time, producing a more cosmetically acceptable result. One
of the keys to proper surgical skin edge eversion is to introduce the needle at a 90° angle with the plane of the skin so
that the suture, once tied, lifts the skin
3. Closure by layers: For most minor surgical interventions, a single (cutaneous) layer closure is enough. However, if
there is any tension, if the wound is very deep and involves several surgical layers or if there is much dead space, a
multilayer closure may become necessary. A multilayer wound closure requires thick fascia or dermis for the
placement of internal sutures because fatty tissue lacks consistency to support sutures.
4. Type of suture material: It is a less important factor than the previous principles. If a suture is removed too late, it
will cause scarring in the areas of entry and exit of the suture ("cross-hatching"). To avoid it, stitches shall be removed
as soon points as possible. The choice of suture material and its thickness are also important.

Table 2. For an optimal surgical closure, the following principles should be remembered

5.3.1. Discontinuous sutures

Discontinuous sutures are those where each stitch is independent of the following one. They
are the most appropriate for MS because it is easier to distribute the tension, favouring the
drainage of the wound. Also, the stitches can be removed more easily.
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5.3.1.1. Simple stitch (percutaneous)

This is the suture of choice for suturing skin and is only used in combination with buried
stitches if the wound is deeper.

5.3.1.2. Simple stitch with an inverted knot (buried)

This is used for drawing together the deeper layers, reducing the tension and for obliterating
empty spaces before suturing of the skin; it is not necessary for superficial wounds. Absorbable
materials are used, and the suturing is carried out in such a way that the knot is left in the
depths of the wound, reducing the possibility that the stitch might be exposed through the
incision. The knot is cut right down to reduce the amount of foreign matter inside the wound.

5.3.1.3. “U” or ‘Upholsterer’s stitch’

This is a double stitch that increases the resistance of the suture but is more aggressive around
the edges of the wound. There are three types [30, 32]:

1. Vertical: Apart from producing good eversion or overturning of the edges of the wound,
it adequately obliterates empty spaces at depth. It is useful in areas of flaccid skin (the
backs of hands and elbows), where the scar tends to invaginate or fold inwardly.

2. Horizontal: This suture also provides good eversion of the edges of the wound, above all
in areas where the dermis is thick (palm of the hand or sole of the foot).

3. Horizontal semi-buried Upholsterer’s stitch: This is used to suture corners of wounds or
surgical edges with different thicknesses.

5.3.2. Continuous sutures

These make the drainage of the wound more difficult, so they are contraindicated if there is a
suspicion of infection or in very contaminated wounds. The stitches are more difficult to
remove, and it is not possible to remove them in various sessions [30].

5.3.2.1. Simple continuous suture

This is a succession of stitches with an initial knot and another at the other end. It is scarcely
used in MS.

5.3.2.2. Continuous intradermal sutures (subcuticular)

This type of suture enables the suturing to be carried out without passing through the skin,
avoiding scarring from “stitch marks” and providing an optimum aesthetic result. They are
carried out by passing the suture through the dermis in a horizontal manner, along the length
of the whole wound; at the ends, the suture can appear outside the skin (extractable intrader‐
mal suture), in which case it is carried out with non-absorbable monofilament material, or it
can be knotted inside the wound (non-extractable intradermal suture), in which case absorb‐
able material is used. Carrying out this suture with multifilament materials, such as silk, should
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be avoided, as it would be very difficult to remove the suturing material. It is used in wounds
where it is necessary to maintain the stitch in place for a long time (more than 15 days). Its use
in MS is limited.

5.3.3. Knotted

Instrumental knotting is carried out using the needle holder and curved needles. In MS, where
the surgical area is superficial and accessible to instruments, instrumental knotting is the
preferred technique, as it provides greater precision in the suture, except where the ligaturing
of small blood vessels is concerned where is it preferable to carry out manual knotting (which
is carried out with the fingers).

The knot that the surgeon should use consists of a double loop followed by various simple
loops. The advantage of this knot is the safety that is provided by the first double loop, which
avoids the knot untying while the following loops are carried out.

If the knot is tied with a multifilament thread (silk) then three loops are sufficient; if it is
monofilament (nylon, polypropylene), it is preferable to carry out a further loop.

It is convenient for the knot to be placed to one side of the wound rather than on top of the
incision. This enables a better view of the wound, it interferes less with scarring and facilitates
the removal of the stitches.

6. Considerations prior to minor surgery

6.1. Diagnosis of the lesion to be treated

The indications for MS are carried out on the basis of the diagnosis of the lesion to be treated;
an erroneous diagnosis can lead to incorrect treatment and to the loss of clinical information
that is relevant to the patient’s prognosis [8]. It is therefore essential that the FP should have
extensive knowledge of the lesions that are most frequently susceptible to MS and, should
there be any doubts regarding the nature of the lesion, these should always be resolved through
consultation with other specialists [10, 11, 33, 34]. Each lesion has a surgical procedure that is
considered to be optimum or of choice, whereas other alternatives are merely valid or can be
contraindicated [1, 13].

6.2. Areas of the body at risk from MS

There are certain areas of the body that are considered to be at risk when MS procedures are
carried out. This is due to the superficial location of anatomic structures, susceptible to damage
during the surgical intervention. To avoid damaging these structures, it is necessary to know
their theoretical routing and keep the surgery, wherever possible, on a superficial level
(subcutaneous superficial cellular tissue). Furthermore certain areas (face, neck) are also
considered at risk by the aesthetic impact of poor technique may result [1].
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The areas at risk during MS include the facial and cervical regions, the axillary and supracla‐
vicular regions, the wrists, hands and fingers, the groin area, the popliteal fossa and the feet
(Figure 8A and 8B).

Figure 8. A and B. MS risk areas in Family Medicine

Together with the above considerations, we should also consider those anatomical areas with
a greater tendency for pathological scarring: the deltoid region, shoulder, area of the sternum
and the interscapular region. Also, the skin of black patients and children is especially prone
to the appearance of hypertrophic scars and keloids. Therefore, in these cases, it is important
to discuss these possibilities with the patients, especially if there are only aesthetic reasons for
the surgery.

6.3. Histological diagnosis

All lesions extracted during MS should be sent on to a pathological anatomy service so that
the correct diagnosis can be carried out. No intervention will finish without such results being
available [1).

7. Procedures in MS

During MS in Primary Care, different procedures are carried out, which would each, in their
own right, be the object of action protocols (the extraction of lipomas, epidermal cysts, ingrown
toenails, punched biopsies, curettes, cryosurgery of benign lesions). For this reason, the main
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and ideal techniques for dealing with the majority of these superficial dermatological lesions
through MS are summarised below.

7.1. Fusiform excision

This is an exeresis technique designed in the form of a spindle; this spindle should involve all
levels of the skin, including the fatty tissues, so as to extract the lesions with a margin of safety
on the surface and in the depths of the lesion. Thus, the technique enables not only a histological
diagnosis and simultaneous treatment but also a closing suture that is technically simple with
very good aesthetic results [27, 35].

The procedure consists of the following steps:

1. Design of the excision, which is marked out with a marker pen following these param‐
eters: The longitudinal axis of the spindle will be three times greater than the transverse
diameter and parallel to the lines of cutaneous tension, and the angle at the ends will be
<30° so as to avoid the appearance in the scar of “dog’s ears”. There must be a margin
between the lesion and the excision of 1–2 mm (or greater, depending upon the lesion to
be extracted).

2. Preparation of the surgical field: cleaning and disinfection.

3. Anaesthetic infiltration, covering all of the edge of the incision and the tissue that is to
be sectioned or sutured.

4. Superficial cutaneous incision along the length of the spindle, affecting all of the dermis
in order to avoid irregular edges. The incision is carried out by means of a clean cut with
a scalpel, not sawing, grabbing the handle of the scalpel like a pencil, tractioning (or
pinching) the area with the fingers of the non-dominant hand and following the line
marked out by the design (Figure 9).

5. Block excision: traction is carried out with the non-dominant hand (using toothed forceps)
from the end of the spindle and, with the blade of the scalpel, a deep incision is made
(always with a direct view in the form of a wedge until fatty tissue is reached, so that the
lesion can then be extracted as a block).

6. Haemostasis of the surgical area: in general, if we are using anaesthesia with vasocon‐
striction, there is little bleeding and haemostasis is achieved using finger pressure with a
gauze.

7. Suturing of the wound by layers: the majority of MS interventions only require the closure
of the superficial cutaneous layer. However, if there is tension, if the incision is deep and
involves several layers or if there is an empty area, then closure on several levels may be
required. The suturing of the deepest layer should be carried out with absorbable sutures
using inverted stitches. Subsequently, the superficial suturing is carried out using non-
absorbable sutures. The number of stitches will depend on the tension on the wound, the
thickness of the thread and the type of closure.

8. Placing of a sterile dressing, following the cleaning of the area.
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9. Dispatching of the extracted element to pathological anatomy, in a container with
formaldehyde at 10%.

10. Monitoring: After 48 hours, the wound can be washed softly and the patient should be
warned of the post-surgical risks and advised about self nursing of the surgical wound.
The patient will be given an appointment for the removal of the stitches and to inform
him or her of the histological results.

Figure 9. The incision is made with a clean knife cut along the line painted design, while we traction (or pinching the
area) with the fingers of the nondominant hand

8. Good clinical practice in MS [1]

8.1. Pre-operatory study

During basic minor surgical interventions, it is not in general necessary to carry out a system‐
atic pre-operatory study. However, as we are dealing with our own patients, we will have their
medical history available, which we will complement with a series of questions directed
towards evaluating the situations where minor surgery might pose a risk or might be contra‐
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indicated. Tables 3 and 4 summarise the precautions and contraindications of MS in Primary
Care.

• Diabetes mellitus and peripheral vascular disease when planning surgery in the lower extremities
• In patients with chronic use of immunosuppressors (corticosteroids)
• Do not add vasoconstrictor to local anaesthetic in patients with arrhythmia, severe hypertension, hyperthyroidism,
pheochromocytoma, pregnancy and in anaesthesia of the fingers
• Anatomic areas of risk (Figure 8 A and 8B)
• Research specifies the use of oral anticoagulants and antiplatelet since we must raise the suppression (assess risk-
benefit) prior to the surgery. Currently, Holbrook et al [36 ] considered that these patients can be operated without
changing its pattern whether taking oral anticoagulants (if your INR is within the therapeutic range) as antiplatelet
• Specific precautions with the use of electrocautery: Keep the patient’s skin clear from any metallic object (metal dentures,
implants, prosthesis and IUD are not contraindicated), Do not use alcohol or use the bovie near a source of oxygen .
Use latex gloves for insulation
• Special precautions for cryosurgery: Patients with areas of potential circulatory compromise due to the risk of necrosis.
Hairy areas in which hair loss could ensue. Hyperpigmented areas (black or dark skin) where the use of cryosurgery
can leave areas of hypopigmentation. Patients with high levels of cryoglobulins.

Table 3. Precautions of MS in family medicine

• Unless justified exceptions, never involve, malignant skin lesions in family medicine. Likewise, if the pathological
result of lesion excised is malignant, should be performed interconsultation with other specialists.
• Allergy to local anaesthetics.
• Pregnancy: we must postpone the surgery, and if malignancy is suspected, refer to the appropriate specialist.
• Acute intercurrent disease: will be postponed until recovery.
• Doubts about the motivations of the patient: surgery is contraindicated in patients whose motivation for it is
questionable or if there is excessive preoccupation with the aesthetic result
• In patients with severe psychiatric disorders or uncooperative patients is contraindicated performing MS in family
medicine.
• Refusal to any activity reported minor surgical consent.

Table 4. Contraindications of MS in family medicine

8.1.1. Pre-medication

In the case of patients who are anxious about the intervention, we can consider pre-operatory
sedation and can use diazepam 5–10 mg oral or sublingual or lorazepam 1–5 mg sublingual,
administered 30 minutes prior to the intervention.

8.2. Intra-operatory complications

A vasovagal syncope is the most frequent form of complication and is common in young males.
Treatment consists of placing the patient in the Trendelenburg position, administering oxygen
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and fluid therapy, and if it is deemed necessary, the use of atropine can be considered: 0.5–1
mg SC or IV (maximum 2 mg). In general, the majority of episodes recover spontaneously after
a few seconds or a few minutes.

In centres where programmed MS is carried out, it is obligatory to always have CPR cardio‐
pulmonary resuscitation (CPR)materials and medication to hand (as previously indicated).

8.3. Post-operatory complications

Table 5 lists the complications that might appear following an MS intervention.

• Hematoma-seroma: To prevent their formation, a correct intraoperative hemostasis is paramount plus suturing the
wound in layers with no gaps and, finally, applying a compressive bandage.
• Infection: Can occur in up to 1% of minor surgical patients and it appears as swelling, redness of the wound edges
and, sometimes, purulent discharge. Symptoms such as fever and / or chills are only rarely seen. Infections are treated
by removing some of the stitches, plus daily cleaning and disinfection of the wound and allowing the wound to close
by secondary intention. If necessary, a drain may be inserted into the wound and an oral antibiotic regimen may be
initiated.
• Wound dehiscence: The separation of the edges of the wound before proper healing. There are predisposing factors
secondary to surgery (excessive tension on the edges of the wound, use of inappropriate suture material or early
suture withdrawal) or it may be the final phase of other complications such as hematoma or infection. After wound
dehiscence, wound repair will take place by secondary intention, resulting in a poor cosmetic result.
• Hypertrophic scar and keloid: are very difficult to prevent and their most frequent location is in the chest, shoulders
and upper back, in young people and blacks. Treatment of these scars is difficult and results are often discouraging.
Occlusive treatment or steroid injections may be tried.

Table 5. Postoperative complications in MS
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Abstract

Allergic rhinitis (AR) is usually defined as an inflammatory disease of the nasal mucosa
induced by an interaction of environmental allergens and IgE in sensitized patients. Its
symptoms are sneezing, nasal itching, rhinorrhoea and nasal obstruction. Allergic rhinitis
affects approximately 20- 30% of the population worldwide and its prevalence is increas‐
ing. Isolated AR is rare and it actually has to be considered as a systemic allergic disease,
associated to comorbidities, such as conjunctivitis, chronic middle ear effusions, irregular
sleep, sinusitis, lymphoid hypertrophy with obstructive sleep apnoea. The most relevant
comorbidity is asthma, a heterogeneous disease, usually characterized by chronic airway
inflammation in which many cells and cellular elements play an important role. Bronchial
asthma is characterized by bronchial hyper-reactivity and symptoms may be triggered or
worsened by factors such as viral infections, allergens, tobacco smoke, exercise and stress.
A state of "minimal persistent inflammation" is permanently maintained in the lower res‐
piratory tract of asthmatic individuals. The diagnosis of asthma is based on evidence of
variable airflow limitation tested with spirometry and a positive bronchodilation reversi‐
bility test. Skin prick tests (SPTs) are widely used to demonstrate an immediate IgE-medi‐
ated allergic reaction. They represent a major diagnostic tool in the field of allergy. Skin
prick tests have a high specificity and sensitivity for the diagnosis of inhalant allergens.
Immunotherapy (AIT) for allergic diseases has entered in a new age characterized by the
development of a few innovative therapeutic classes of standardized allergen formula‐
tions registered. Clinical randomized trials have demonstrated the efficacy of AIT in al‐
lergic rhinitis in children and in adults, expressed in terms of reduction of symptom score
and use of rescue medication. The efficacy is confirmed both for subcutaneous (SCIT) and
sublingual (SLIT) immunotherapy in adults and in pediatric patients. The long lasting ef‐
fect of AIT after its discontinuation is an important added value of this therapy. Control‐
led studies are available, where the carry-over effect of AIT is demonstrated for two years
after discontinuance. The capacity to prevent new sensitizations, and to modify the evo‐
lution of the disease from the rhinitis to asthma are two important features of AIT. Aller‐
gen immunotherapy showed preventive capacity and also a carryover effect once
treatment is discontinued.

Keywords: Rhinitis, asthma, allergy diagnostic, specific immunotherapy
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1. Introduction

Allergic rhinitis (AR) is an inflammatory disease of the nasal mucosa induced by allergens in
sensitized patients with specific immunoglobulin E (IgE).

Its symptoms include sneezing, nasal itching, rhinorrhoea and nasal obstruction. Epidemio‐
logically, AR represents a health problem for both children and adults on a global basis:
approximately 20–30% of the population worldwide suffer its affects and its prevalence is
increasing.

Genetic and socio-environmental factors may influence the development of AR: the urbani‐
zation processes, high levels of motor engine pollution and western lifestyles are significantly
linked to high incidences of respiratory allergy diseases. Allergic rhinitis is not considered to
be a serious disease but it significantly limits daily life activities, such as school and work
performance – this leads to increased direct social costs (i. e., medical costs, mainly related to
symptomatic medications) and indirect costs due to decreased work performance (AR is in
fact one of the most significant causes of absenteeism from work).

The guidelines ARIA introduced for the first time represented a classification of severity of
two degrees, according to the presence or absence of the effects of rhinitis on general well-
being and quality of life (HRQL) and a classification regarding the duration of symptoms:
“intermittent” and “persistent”.

One component part of the symptoms of AR is nasal obstruction –the most disabling symptom
as it seriously affects quality of life by interfering with normal sleep structures and over time
facilitates the onset of complications such as allergic conjunctivitis, rhino-sinusitis and nasal
polyposis, otitis media, adenoid hypertrophy and orthodontic problems.

The most relevant comorbidity is asthma. Past observations about the link between upper and
lower airway disease has generated a united airway disease (UAD) notion. Around 38% of all
AR patients present asthma symptoms or show a higher frequency of bronchial hyper-
reactivity. In addition, 78% of asthma patients present rhinitis symptoms.

Allergic rhinitis can be considered a risk factor for asthma exacerbation. In asthmatic patients,
AR symptoms induce worsened asthma control, more frequent asthma attacks and admission
to emergency rooms; in addition the use of drugs for asthma significantly increases with the
severity of AR. Diagnosis of asthma is based on evidence of a variable airflow limitation which
is tested via spirometry and a positive bronchodilation reversibility test. Another test used to
diagnose asthma is airways responsiveness: it is necessary in this test to measure how airways
react when they are challenged with a trigger. Airway inflammation may also be tested via
measurement of exhaled nitric oxide concentration. Nitric oxide is physiologically produced
by lungs, but higher than normal levels indicate airways are inflamed, a condition which is
associated with asthma.

The concordance of a typical history of allergic symptoms and the results of proper diagnostic
tests forms the basis for AR diagnosis.
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Skin prick tests (SPTs) are usually considered the standard diagnostic procedure to support
an allergic basis for the patient’s symptoms, to confirm suspected causes of the patient’s
symptoms and/or to identify sensitizing allergens.

The SPT represents the first line approach, to be preferred to in vitro IgE determination due to
its high sensitivity, rapidity of performance, simplicity, ease of use and low cost.

International (EAACI, WAO) and national guidelines (SIAAIC) considered in vitro tests for
allergic diseases as second-level tests, to be used after a SPT, for confirmation or in cases when
an SPT cannot be carried out. Specific IgE for inhalant allergens (dust mites, dermatophagoides
pteronyssinus, dermatophagoides farinae , pollens, latex, molds) and for some food allergens
that can induce respiratory symptoms, are measured to understand trigger agents of allergic
diseases such as conjunctivitis, rhinitis, asthma or professional allergic respiratory diseases.

This assay allows identification, in a quantitative way, of the sensitization towards a complete
allergen and/or a specific allergy molecule. The possibility of performing a deeper analysis
with molecular diagnostics gives important information which is more specific than from an
SPT.

The identification of specific IgE against cross reacting molecules such as Profilins, Bet v1-
PR10, lipid transfer protein and calcium-binding protein, or against “genuine molecules”,
represents an added value and allows distinction between true and false polysensitizations.
Component resolved diagnosis has an important impact on the management of the patient in
terms of the accuracy of the diagnosis, or the decision on therapies like specific immunotherapy
prescription.

Immunotherapy for allergic diseases (AIT) has entered a new age, characterized by the
development of a few innovative therapeutic classes of standardized, registered allergen
formulations. AIT is considered a safe and efficacious treatment for patients with type-1
respiratory allergies. The ability of sublingual immunotherapy (SLIT) to elicit antigen specific
tolerance is linked to the peculiar biology of oral antigen-presenting cells. In the absence of
danger signals, Langerhans cells, myeloid dendritic cells and the macrophages located in oral
tissues or the tonsils are biased towards the induction of Th1 and IL 10 producing CD4+
regulatory T cells.

Clinical randomized trials have demonstrated the efficacy of AIT in AR in children and adults,
expressed in terms of are duction in symptom scores and the use of rescue medication.

2. Allergic rhinitis and its comorbidities

Allergic rhinitis (AR) is usually defined as an inflammatory disease of the nasal mucosa
induced by an interaction of environmental allergens and immunoglobulin E (IgE) in sensi‐
tized patients [1].
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Allergic rhinitis is the most widespread type of non-infectious rhinitis. Its symptoms include
sneezing, nasal itching, rhinorrhoea and nasal obstruction. Ocular signs, such as itching of the
eyes, redness and tearing, occur in a large percentage of patients suffering from AR.

Epidemiologically, AR represents a health problem for both children and adults on a global
basis. Allergic rhinitis affects approximately 20–30% of the population worldwide and its
prevalence is increasing. In Italy it is estimated that 24% of the population suffers of AR (data
2007–2010 GEIRD-LIBRA) [2]. Nevertheless, around one-third of allergic patients have never
visited a physician, an observation which suggests that the actual prevalence of AR may be
underestimated with the condition perhaps being mistreated [3].

Allergic rhinitis is usually categorized as a multi-factorial disease and many hypothesis
hypotheses have been suggested to explain its increasing occurrence.

As in case of asthma, genetic factors may influence the development of AR; these diseases
reveal strong familial and intra-individual clustering, implying an overlapping disease
aetiology.

A socio-environmental hypothesis is based on several studies, demonstrating that the urban‐
ization process, high levels of motor engine pollution and western lifestyles are significantly
linked to the high incidence of respiratory allergy diseases, found to prevail among inhabitants
of metropolitan areas over rural areas [4].

Allergic rhinitis is not considered a serious disease and although it is certainly not life
threatening it does significantly limit daily activities such as an individual’s performance at
school or work, which leads to increased direct social costs (i. e., medical costs, mainly related
to symptomatic medications) and indirect costs due to a decrease in workforce performance
(AR is in fact one of the most significant causes of absenteeism).

The guidelines ARIA introduced had for the first time a classification of severity of two degrees,
according to the presence or absence of the effects of rhinitis on general well-being and on the
quality of life (health-related quality of life, HRQL).

By means of a validated questionnaire, it has been possible to demonstrate that AR has a real
and measurable impact on HRQL, considered more important than more serious, chronic
diseases, such as diabetes mellitus. For a patient with AR, important limitations coexist, due
directly to rhinitis symptoms and indirectly to chronic use of drugs –both can impact social
life: e. g., sleep disorders leading to daytime sleepiness and increased accidents, difficulty in
concentrating, headaches, mood changes, depression, irritability and fatigue. When consid‐
ered altogether, these conditions can heavily weigh on a person’s social and professional life
[5].

As part of the symptoms of AR, nasal obstruction is the most disabling as it seriously affects
quality of life by interfering with normal sleep patterns. It also facilitates the onset of compli‐
cations such as rhino-sinusitis and nasal polyposis.

Allergic Rhinitis classification is based on both duration and chronicity as well as on the
grading of severity (mild or moderate–severe) of symptoms. It also takes into account the
impact of the disease on daily activities, such as work/school performance and impaired sleep.
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Regarding duration of symptoms, AR is defined “intermittent” when it occurs less than 4 days
per week or less than 4 consecutive weeks per year. Vice versa, “persistent” AR occurs when
symptoms are present more than 4 days per week and more than 4 consecutive weeks per year.

Isolated AR is rare and it actually has to be considered as a systemic allergic disease, associated
to comorbidities, such as conjunctivitis, chronic middle ear effusions, irregular sleep, sinusitis,
lymphoid hypertrophy with obstructive sleep apnoea. However, the most relevant comorbid‐
ity is asthma. Past observations about the link between upper and lower airways disease has
generated the notion of united airway disease (UAD) [6].

The relationship between the two compartments is clinical, epidemiological, functional and
immunological. Subsequently, the official standpoint is that rhinitis is both allergic and non-
allergic, and is acknowledged as a risk factor for asthma.

Recent surveys show that around 38% of all AR patients present asthma symptoms too. On
the other hand, 78% of asthma patients present rhinitis symptoms.

This finding is based not only on epidemiological data but also on physiological evidence. In
fact, patients with AR (even without asthma) show a higher frequency of bronchial hyper-
reactivity. This could be linked to the duration of AR and the number of sensitizations of
patients.

Furthermore, AR can be considered as risk factor for asthma exacerbation. In asthmatic
patients, AR symptoms induce worsened asthma control, more frequent asthma attacks and
admission to emergency rooms. In addition, the use of drugs for asthma significantly increase
with the severity of AR.

Other comorbid disorders and links to AR, are:

a. Allergic conjunctivitis, resulting in conjunctival injection chemosis, itchy eyes and
tearing. These symptoms have been observed in more than 75% of patients with AR caused
by pollen. Moreover, patients sensitized to pollen report ocular symptoms more frequent‐
ly than patients sensitized to house dust mites [7].

b. AR patients compared with non-allergic subjects are more frequently affected by
rhinosinusitis. Infections of the ear and of the nasal and paranasal sinuses are conditions
secondary to the obstruction of the Eustachian tube as a consequence of local inflamma‐
tory infiltrate [8]. Patients with AR, particularly those sensitized to house dust mites,
rarely develop nasal polyps [9]. Some studies show that around 21% of AR patients are
affected by otitis media. In the case of AR in children, the incidence of otitis media is twice
as large when compared to non-allergic children [10].

c. It has been reported that among children with AR, particularly if sensitized to dust mites,
adenoid hypertrophy (AH) occurs significantly more frequently than in children with
other allergic diseases (asthma/atopic dermatitis) or without allergies. Sleep and quality
of life: nasal obstruction resulting from rhinitis causes sleep disorders, fatigue and
tiredness during the day, as well asloss of smell and taste [11]. Chronic nasal obstruction
in children can cause excessive breathing through the mouth which leads to orthodontic
problems such as an excessive stretching of the face and malocclusion.
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The concordance of a typical history of allergic symptoms and the results of properdiagnostic
tests formsthe basis of AR diagnosis.

Skin prick tests (SPTs) are usually considered the standard diagnostic procedure to support
an allergic basis for the patient’s symptoms, to confirm suspected causes of the patient’s
symptoms and/or to identify sensitizing allergens.

The reasons for preference of the SPT as a first line approach, over in vitro IgE determination
are the following: high sensitivity, rapidity of performance, simplicity, ease of use and low
cost.

Nonetheless, particular situations (extensive skin disease, skin test suppressive therapy, such
as antihistamines that cannot be discontinued, or uncooperative patients) are indications for
using serum specific IgE determination by immunoassays.

In some cases of rhinitis further study is useful via fibre optic nasal endoscopy, such as for a
typical symptoms or physical findings, complications, other suspected conditions or when
symptoms apparently do not respond to therapy. For suspected complications or comorbidi‐
ties such as nasal polyposis with sinusitis, a computed tomography (CT) scan may be useful.

Before prescribing immunotherapy it is useful to study nasal cellularity via nasal cytology [12].
Cytological findings can in fact support the allergic pathogenesis of rinithis (neutrophil
infiltration for mite allergy, eosinophilic infiltrate in the case of hay fever) or might indicate
non-allergic rhinitis [13].

3. Asthma

Asthma is a heterogeneous disease, usually characterized by chronic airway inflammation in
which many cells and cellular elements play an important role.

Chronic inflammation causes an associated increase in airway hyper-responsiveness leading
to recurrent episodes of wheezing, breathlessness, chest tightness and coughing, particularly
at night or in the early hours of the morning. Generally, these episodes are accompanied by
widespread but variable airflow obstruction that is often reversible, either spontaneously or
following therapy.

The pathogenesis of these alterations involves many mechanisms, in particular inflammatory
cell infiltration, mediator release and airway remodelling.

As reported in the definition, bronchial asthma is characterized by bronchial hyper-reactivity,
and its symptoms may be triggered, or worsened, by factors such as viral infections, allergens,
tobacco smoke, exercise and stress. A state of "minimal persistent inflammation" is perma‐
nently maintained in the lower respiratory tract of asthmatic individuals. The intensity of
clinical symptoms varies in relation to the actual size of the bronchial obstruction and to the
degree of its subjective perception by the patient [14].

The probability that respiratory disease is really asthma becomes lower if the patient has:
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• An isolated cough with no other respiratory symptoms. Chronic production of sputum.
Shortness of breath associated with dizziness, light-headedness or peripheral tingling. Chest
pain. Exercise-induced dyspnoea with noisy inspiration (stridor).

The diagnosis must be done preferably before starting treatment because it is often more
difficult to confirm the diagnosis afterwards.

It is increasingly clear that bronchial asthma is not a single disease but a complex set of
overlapping syndromes; for classification purposes it is necessary to take into account the
phenotype of the disease resulting from a given set of genetic and environmental interactions.

In a recent review a classification has been proposed based on phenotypes of asthma which
takes into account both clinical and physiological triggers as well as the cell types involved in
inflammation.

From the clinical and physiological point of view it is necessary to classify asthma according
to its severity; in order to define severity several parameters are considered: for instance, the
frequency of exacerbations and age of onset correlate with a more favorable prognosis and
improved lung function in the case of early-onset, typically allergic asthma; in contrast,
resistance to drug treatment(especially neutrophilic asthma) and its possible association with
chronic restriction is mainly observed in non-allergic patients.

As far as triggering factors are concerned, bronchial asthma should be further divided into
allergic asthma, often associated with rhinitis and conjunctivitis but with a favorable progno‐
sis; exercise-induced asthma; occupational asthma (about15% of asthma in adults); aspirin
sensitive asthma (with eosinophilic inflammation and frequent association with nasal poly‐
posis and sinusitis) and premenstrual asthma [15].

Finally, asthma should be characterized according to the specific cellularity responsible for
inflammation in eosinophilic or neutrophilic. It is increasingly clear that the correct identifi‐
cation of phenotype of asthma is essential to set a targeted therapy and to obtain good control
of symptoms and improve the quality of life of patients [16]. The classification of severity of
asthma is assessed retrospectively from the level of treatment required to control symptoms
and exacerbations:

• Mild asthma: well controlled with as needed relief medication alone or with a low dose of
inhaled corticosteroids (ICS), leukotriene receptor antagonist or cromones.

• Moderate asthma: well controlled with a low dose of ICS/long-acting beta agonist (LABA).

• Severe asthma: controlled with high dose ICS/LABA or asthma that remains uncontrolled
despite this treatment. In the diagnosis of severe asthma it is important to exclude common
causes of uncontrolled asthma such as poor inhaler technique, poor medication adherence,
incorrect diagnosis of asthma, comorbidities (rhinosinusitis, gastroesophageal reflux,
obesity, obstructive sleep apnoea).

Asthma can be effectively treated and when asthma is well-controlled, patients can avoid
troublesome symptoms during the day and night, need little or no relief medication, have
productive, physically active lives, normal lung function and avoid serious exacerbations.
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The diagnosis of asthma is based on evidence of variable airflow limitation tested with
spirometry and a positive bronchodilation reversibility test [17].

The spirometry allows to two main measurements: the volume of air that the patient can exhale
in the first second of exhalation (the forced expiratory volume in one second, or FEV1] and the
total amount of air that the patient blows out (the forced vital capacity or FVC). These readings
are compared against the average measurements for people of the same age, sex and height,
and immediately indicate if airways are obstructed or not. The most important spirometric
value is the FVC. To measure FVC, the patient inhales maximally, and then exhales as rapidly
and as completely as possible. Normal lungs generally can empty more than 80%of their
volume in 6 seconds or less. The forced expiratory volume in one second (FEV1] is the volume
of air exhaled in the first second of the FVC maneuver. The FEV1/FVC ratio is expressed as a
percentage and is known as the Tiffeneau Index. A reduced value of FEV1 and of absolute
FEV1/FVC ratio indicates an obstructive ventilatory pattern. In this case, a bronchodilator
challenge test is recommended to detect patients with reversible airway obstruction. This is
known as “reversibility testing”, and it can be useful in distinguishing asthma from other lung
pathological conditions, such as chronic obstructive pulmonary disease (COPD).

Another test used to diagnose asthma is airway responsiveness. When the diagnosis is not
possible from the above described test it is necessary to measure how airways react when they
are challenged with a trigger. The test involves inhaling progressively increasing amounts of
a medication (e. g., metacholine, histamine) at regular intervals, and taking FEV1 measure‐
ments to see if they fall below a certain threshold (typically 80% of baseline values). In some
cases, exercise may be used as a trigger.

Testing airway inflammation may also be useful. This can be done by measuring the exhaled
nitric oxide concentration. Nitric oxide is physiologically produced by the lungs, but higher
than normal levels indicate airways are inflamed, a condition which is associated with asthma
[18].

4. Allergy diagnostics in vivo: when, what, who?

The SPT is widely used to demonstrate an immediate IgE-mediated allergic reaction. These
tests represent a major diagnostic tool in the field of allergy. Skin prick tests have a high
specificity and sensitivity for the diagnosis of inhalant allergens.

Their simplicity, rapidity of performance, low cost, and high sensitivity explain their key
position in the diagnosis of allergies. If properly performed, they yield useful evidence for the
diagnosis of a specific allergy. In respiratory allergies skin tests represent the first diagnostic
method used in patients with a suggestive clinical history of allergic rhinitis, conjunctivitis
and/or asthma. They can be used from infancy to old age [19].

Usually, skin tests are performed on one or both forearms, depending on the age and size of
the patient. SPTs can be performed and interpreted in infants; usually the size of the lower arm
limits the number of allergens that can be tested. Prick testing involves introducing a needle
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into the upper layers of the skin and releasing a drop of allergen extract after gently lifting the
epidermis. The release of preformed histamine from mast cells causes increased vascular
permeability via smooth muscle contraction and development of a wheal; inflammatory
mediators initiate a neural reflex causing vasodilatation, leading to erythema (the flare). The
distance between two prick tests should be 2 cm to avoid cross-contamination [20]. It is
important to avoid bleeding of the skin. Negative (saline) and positive (e. g., 9% histamine
hydrochloride solution) controls are required in SPTs to make any interpretation possible. The
positive control should optimally show a wheal diameter of ‡3 mm [21].

Skin tests are regarded positive if the mean wheal diameter is ≥3 mm. Very large reactions are
not necessarily associated with a more severe disease. Skin test results may be negative even
if patients are allergic. If a skin test is positive, one will have to distinguish reactions which are
clinically relevant from those which are not. History and/or challenge tests help to clarify the
relevance of a sensitization. Usually, a clinically irrelevant sensitization does not lead to
practical consequences.

Drugs can suppress skin tests, therefore, it is always necessary to ask patients about the
medication they have taken in the preceding days. This is particularly the case for oral H1-
antihistamines [22], but I also the case for anxiolytics –not however for antidepressants [23].
Topical skin corticosteroids may also alter skin reactivity. The inhibitory effect of H1-antihist‐
amines lasts about 2–7 days while the inhibitory effect of topical steroids lasts up to 7 days.

False-positive skin tests may result from dermographism, ‘irritant’ reactions or a non-specific
enhancement from a nearby strong reaction. Contamination of the needle by another allergen
extract may also induce false-positive results. To overcome this problem, it is recommended
that needles or puncture devices be changed between each test.

False-negative skin tests can be caused by poor potency of extracts [24], drugs modulating the
allergic reaction, diseases attenuating the skin’s response, weak punctures or a limited local
production of allergen-specific IgE– only in the nose [25] or eyes [26].

Inhalant allergens to be tested should be chosen after considering various factors: the spread
environment, the homologies between the various pollen and lifestyle habits. The Global
Allergy and Asthma European Network suggested a panel of allergens to be tested in all
patients in Europe: Pollen (Birch, Cypress, Grass, Mugwort, Olive, Parietaria officinalis,
Ragweed), house dust mites, animals (dog and cat) and moulds (Alternaria, Cladosporium).

The SPT is usually considered to be a safe procedure, but recently there have been occasional
reports of generalized allergic reactions or vasovagal reactions [27]. Based on the literature, the
occurrence of systemic reactions with inhalant allergens has diminished over the last 30years.
In general, the risk of systemic reactions is lower with SPTs than with intradermal testing. Some
patients (those with histories of previous anaphylactic reactions, small children, pregnant
women,  uncontrolled  asthmatic  sand those  with  a  high  degree  of  reactivity)  should  be
considered at higher risk of systemic/anaphylactic reactions. Based on the literature, the risk of
fatality due to an SPT is extremely remote, and severe/anaphylactic reactions are rare. Never‐
theless, this risk cannot be completely excluded, especially in highly susceptible subjects.
Physicians who perform SPTs should be aware of this and apply simple precautionary rules [28].
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5. Allergy diagnostics in vitro: few appropriate allergens

Specific IgE can be detected either in vivo by SPTs or in vitro by specific IgE assay: both methods
usually employ whole extracts from allergenic sources which contain a mixture of allergenic
and non-allergenic proteins [29] –the IgE response is specifically directed towards some
molecules [30]. Specific IgE for inhalant allergens (dust mites, dermatophagoides pteronyssi‐
nus, dermatophagoides farinae, pollens, latex, molds) and for some food allergens that can
induce respiratory symptoms (serum albumin, wheat flour, casein, fish parvalbumin, vegeta‐
bles as Lipid Transfer Protein, lysozyme, etc.) are measured to understand the trigger agents
of allergic diseases such as conjunctivitis, rhinitis, asthma or professional allergic respiratory
diseases.

International (EAACI European Allergy Asthma Clinical immunology, WAO World Allergy
Organization) and National Guidelines (SIAAIC Società italiana Asma Allergia Immunologia
Clinica) considered in vitro tests for allergic diseases as a second-level test, to be used after the
SPT, for confirmation or in the case where the SPT cannot be carried out because the patient
takes antihistamine drug so r shows atopic dermatitis, etc.

Measurement of in vitro specific IgE (sIgE) is an important tool.

It allows the identification, in a quantitative way, of the sensitization towards a complete
allergen and/or a specific allergy molecule. The possibility to perform a deeper analysis with
molecular diagnostics gives important information, more specific than that gained from the
SPT. Specific IgE is usually measured for common allergens: dermatophagoides, grass, trees,
cypress, pellitory, ragweed, plantagolanceolata, olive pollen, alternaria, dog and cat dander
and cladosporium herbarum with particular concern to botanicals.

Extractive preparations used for SPTs usually contain cross-reactive components which are
highly conserved across widely different allergen sources [31]. This may complicate the
interpretation of the diagnostic results, especially in polysensitized subjects. The introduction
of highly purified natural and recombinant single allergenic molecules represents an impor‐
tant improvement in the diagnosis of IgE sensitizations and cross reactivities.

6. Component resolve diagnostics

The identification of a specific IgE against cross-reacting molecules such as Profilins, Bet v1-
PR10, lipid transfer protein, calcium-binding protein or against “genuine molecules”, repre‐
sents an added value and allows the distinction between true and false polysensitizations. A
true polysensitization occurs when specific IgE is present against genuine components of
different allergenic sources. The genuine molecules for grass sensitization are: Phl p1, usually
the first allergen of grass induces IgE and Phl p 5; Bet v 1, is the genuine molecule of birch, Par
j2 of Pellitory, Pla l 1 of Plantago l, Amb a 1 of ragweed, Fe d1 of cat, Der p 1 and Der p 2 of
Dermathophagoides are the genuine molecules of dust mites. False polysensitizations are due
to the presence of panallergens like profilin or calcium-binding proteins causing SPT positive
results [32].
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Component resolved diagnosis (CRD) has an important impact on the management of the
patient in terms of the accuracy of the diagnosis, or decision on therapy (like specific immu‐
notherapy prescription). Recent studies [33] demonstrated that CRD use in the diagnostic
pathway implies a change in the decision regarding treatment in more than 50% of patients
compared to diagnosis based only on clinical history and skin test results [34].

An in vitro test is useful in these cases:

• Positive SPT is in agreement with clinical history –in this case in vitro tests add information [35]
and allows: Detect of patients with sensitization to genuine molecules that cause allergic
diseases [2]. Distinction among patients with positive prick tests for more than one allergen,
about70% of allergic patients have a polysensitization due to sensitization to pan-allergens
[36, 37]. Evaluate in childhood of the “spreading” of sensitization towards each grass
molecule and has prognostic information about the evolution of the disease: a correlation
between phenotypes of sensitization and illness severity [38, 39, 40]. Choice of better
therapies: if only clinical history and prick tests are used, without the support of CRD results,
the choice of the therapy is incorrect in more than 50% of the cases, with an important cost
increase [41, 42, 43]. Identification of the ideal patient for immunotherapy, represented by
the patients with sensitization towards genuine molecules [44, 45] with high possibilities of
improving symptoms and increasing safety during administration. Improvement to quality
of life of allergic patients via the correct diagnosis [32]. Detection of patients with sensiti‐
zation to pan-allergens such as profilin or calcium-binding protein. This can induce cross-
reactivity with foods and pollens. Additionally, symptoms are shown for a long period of
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missione in Commercio) as bona fide pharmaceutical specialties, having been supported by
large and robust, randomized controlled clinical trials (RCT) [48].

The European Academy of Allergy Clinical Immunology EAACI and the American Academy
of Allergic Asthma and Immunology (AAAI) has recently proposed the term “allergen
immunotherapy” (AIT) to indicate the treatment of an allergic disease by a drug containing a
given allergen.

To date, AIT products available on the market can be administered as sublingual immuno‐
therapy (SLIT), but in principle subcutaneous immunotherapy (SCIT) products could be
registered as well. AIT is considered a safe and efficacious treatment for patients with type-1
respiratory allergies [49, 1]. The ability of SLIT to elicit antigen-specific tolerance is linked to
the peculiar biology of oral antigen-presenting cells. In the absence of danger signals, Langer‐
hans cells, myeloid dendritic cells, macrophages located in oral tissues or tonsils are biased
towards the inductions of Th 1 and IL 10 producing CD4+ regulatory T cells. This supports the
induction of tolerance rather than an effector immune response generating inflammation.
Sublingual administration does not lead to any detectable systemic exposure of intact allergens
nor to the induction of new IgE sensitizations. Furthermore, due to the limited numbers of
mast cells located in submucosal areas, SLIT has a very favorable safety profile, being adverse
in its reaction locally and, only rarely systemically. The induction of CD4+ regulatory T cells
and blocking anti-inflammatory IgGs or IgAs is considered important for tolerance induction
after SLIT [50]. The clinical efficacy of AIT is supported by numerous clinical trials and meta-
analyses [51].

6.1.1. Eligible patient for AIT

To identify the right patient to benefit from AIT the following criteria should be considered.

A) Proper diagnosis (IgE-mediated respiratory diseases).

B) Symptoms

• Rhinocongiuntivitis (rhinitis should be mild–severe persistent according to ARIA).

• Persistent symptoms for subjects responding poorly to medication. Interference with quality
of life.

• Worsening of quality of life (sleep, social, working and school activities).

• Poor compliance to pharmacological therapy.

• Lack of comorbilities.

6.1.2. Clinical efficacy and disease-modifying effect

Clinical randomized trials have demonstrated the efficacy of AIT in AR in children and adults,
expressed in terms of are duction of symptom score and use of rescue medication. The efficacy
is confirmed both for subcutaneous (SCIT) and sublingual (SLIT) immunotherapy in adults
and pediatric patients. AIT efficacy has been demonstrated with these allergenes: alternaria,
grass, birch, pellitory, ragweed and Dermatophagoides.
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In childhood SLIT is preferred to SCIT for patient compliance and safety.

The choice of SLIT or SCIT depends on several factors, including clinical conditions and risk–
benefit evaluation. The long-lasting effect of AIT after its discontinuation is an important
added value of this therapy as compared to pharmacological therapy. Controlled studies are
available, where the carry-over effect of AIT is demonstrated, including the capacity to
decrease symptom scores and rescue medication for two years after discontinuance. Previ‐
ously, SLIT with non-registered products had been reported to maintain a favorable effect on
patient respiratory allergies up to 12 years after discontinuation.

The capacity to prevent new sensitizations and to modify the evolution of the disease from
rhinitis to asthma are two important features of AIT [52]. A trial which will formally evaluate
the prevention of asthma with grass-based AIT is ongoing [53].

As part of acorrect allergic evaluation at baseline, the “asthma control test” (ACT), the “visual
analog scale” (VAS) of symptoms, the results of spirometry and records of drug consumption
should be completed before beginning AIT.

AIT is usually continued for 3–5 years. Patients undergoing this treatment should be controlled
at least yearly and at the end of the treatment re-evaluated via ACT, VAS, spirometry and drug
consumption.

Recent multicenter randomized double-blind studies with AIT in tablet form (registered drugs
with AIC) demonstrated changes in the natural history of the disease.

The primary endpoint of this randomized controlled clinical study was to evaluate the efficacy
of 75. 000 SQ grass tablets in patients with rhinoconjunctivitis to grass-based pollen. Major
end-points were the score of rhinoconjunctivitis symptoms and symptomatic drug usage. The
observation was extended not only to the 3 years of treatment but also to the 2 years of follow
-up without therapy, in order to document the “disease modifying effect”, according to the
EMA’s European Medicines Agency definition.

A total of 634 patients were randomized (1:1) to receive the tablet or placebo once a day.

The subjects had to receive the drug 4–8 months before the start of the grass pollen season.

The subjects in the active arm of this study had a symptoms score and drug usage of 31% and
21% lower than placebo, respectively.

If we also consider the weighted average of the combined score of symptoms and drug efficacy
in the long term it is even more evident. The effect of the weighted mean score of symptoms
and medications was 33%, and in each study year statistically significant results were observed.
Some studies also included patients with mild and/or moderate asthma. In this case the
combined weighted score for the symptoms of asthma was reduced by 39% compared to the
placebo over the entire pollen season and 44% when taking into account only the peak of the
pollen season. Importantly, a carry-over effect was observed both in the first and second year
after the discontinuation of a 3-year treatment.

The treatment at the end of the fifth year (3 years of treatment and 2 years of follow-up without
treatment) resulted in a statistically significant and clinically relevant 25% reduction (p = 0.
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004) in the score of rhinoconjunctivitis symptoms, associated with a reduced usage of symp‐
tomatic drugs. In addition, the combined score of symptoms and medication showed a
statistically significant reduction (-33%) on average for the 5 pollen seasons.

The efficacy of treatment was similar in monosensitized and polisensitized patients.

When considered together, these data confirm that AIT is capable of modifying the natural
history of allergic with a carry-over effect which, being persistent for at least 2years after AIT
discontinuation, can be considered “disease modifying” according to an EMA classification
document [54].

6.1.3. Polisensitized patients

Epidemiological studies and clinical trials have shown that the percentage of polisensitization
ranges from 20% to 90% with great variability depending on populations.

Polisensitization may also be associated with different clinical pictures with respect to
monosensitized patients, especially those with a more impaired quality of life and more severe
symptoms. In addition allergic children seem to display a higher frequency of sensitizations
than their parents, especially in families with polisensitization. In addition, a small proportion
of patients remain monosensitized during their whole lives. A functional defect of T-regulatory
cells may explain the tendency to develop polisensitization. Children with persistent mono‐
sensitization produce higher amounts of Interleukin 10 and interferon gamma than children
who develop polisensitization. This observation might envisage different immunologic
phenotypes for monosensitizedand polisensitized patients [55]. While in North America AIT
is composed of a mix of allergens, in Europe clinicians prefer to identify the most important
allergen causing symptoms to choose AIT.

A series of real life multicentre observational studies named POLISMAIL (Polysensitization
Impact on Immunotherapy) were conducted to elucidate the clinical relevance of polisensiti‐
zation and were conducted in 11 allergy centers in Italy.

The POLISMAIL studies are based around several issues: polisensitization usually starts from
childhood – polisensitization progresses with age for up to 80% of allergic adults – polisensi‐
tizationmay depend on a T-regulatory cell defect – polisensitization may significantly affect
quality of life – polisensitizationmay be associated with more severe symptoms– polisensiti‐
zation may discourage immunotherapy prescription.

The POLISMAIL studies indicated that polisensitization should not constitute an obstacle to
AIT prescription. Only the clinically relevant allergens, such as the sensitizing allergen which
is capable of inducing symptoms when inhaled, were chosen for AIT 56Some cases demon‐
strate true polisensitizations, other cases are sensitizations for pan allergens like profilin or
calcium-binding proteins. Component resolve diagnosis (with either recombinant or purified
allergens for prick tests or IgE in serum dosage) is a tool to improve the accurate identification
of the sensitization allergens [57, 58]. A positive skin test could be a sensitization to a major
allergen or simply be a result of a cross-reacting response to a panallergen like profilin Bet v
2 or Phl p 12, present with small conformational changes in both species of pollen. The
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demonstration of sensitization for genuine allergenic components and/or pan allergenic
components can modify vaccine strategies [59].

6.1.4. AIT and quality of life

The aim of this position paper (the GA [2] LEN taskforce on patient reported outcomes (PROs)
and health-related quality of life (HRQL)) is to define PROs and their meaning in asthma and
rhinitis treatment, explore the available tools to provide criteria for a proper choice, identify
patient-related factors which could influence PRO assessment, define specific recommenda‐
tions for assessment, analysis and results spreading and underline unexplored areas and
unmet needs. PROs assessment is gaining increasing importance, and it must be performed
with a rigorous methodological procedure using validated tools. This approach enables a
better understanding of patient-related factors influencing clinical trials and real-life manage‐
ment outcomes, identify patients subgroups that can benefit from specific treatment and
management plans and tailor treatment to address PROs (not only physician-defined targets)
to improve allergic asthma and rhinitis management and therapy. Allergic diseases can deeply
interfere with patients’ HRQL with detrimental effects to life being physical, psychological
and social. Allergic rhinitis and asthma cause substantial social and economic burdens. School
and work performance, including school and work absences, daily activity and quality of life
are significantly impaired in both children and adults with respiratory allergies.

In order to measure if allergy disease modifies quality of life [60] many validated question‐
naires are available. Most of them are specifically developed for AR, asthma and the evaluation
of patients in AIT. HRQL has become an increasingly important aspect of outcome evaluation
in healthcare research, providing a more comprehensive approach to patients, proving that
nowadays we cannot renounce this tool [61].

International guidelines consider quality of life and other PROs an important primary outcome
of clinical trials in order to evaluate the efficacy of AIT in allergic respiratory diseases (“Guide‐
line on the clinical development of products for specific immunotherapy for the treatment of
allergic diseases” 20 November 2008). Some variables could interfere with the results of PROs:
age, stress, depression, coping, alessitimia. Clinical randomized trials show that AIT (SCIT and
SLIT) improves quality of life and HRQL significantly [62, 63]).

6.1.5. Safety and tolerability

Clinical trials demonstrated that SLIT is generally safe and well tolerated in a real world setting.
Usually adverse events are mild with rare and few severe reactions. Adverse reactions occur
frequently during the first month of initiation or at the first administration: this confirms the
importance of the first uptake being in the physician‘s office. Most of the patients show mild
to moderate adverse reactions at the beginning of the treatment, however, the side effects tend
to disappear after a few minutes. No fatal or near-fatal adverse reactions have been noticed [64]

6.1.6. AIT cost- effectiveness

The social costs of AR are very relevant and are estimated to be 4–6 billion dollars/year in the
United States with average annual costs of 1089 euros per child and 1549 euros per adult in
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Europe. The cost is higher if allergic asthma is included. Allergen immunotherapy showed a
preventive capacity and also a carry-over effect once the treatment is discontinued.

International literature on the cost-effectiveness of immunotherapy for respiratory allergies
included studies conducted based on an economic evaluation of AIT or allergic rhinoconjunc‐
tivitis, AR, asthma and rhinitis in combination with asthma. The evidence appears to support
the cost-effectiveness of immunotherapy compared with pharmacotherapy for allergic
rhinoconjunctivitis, and subcutaneous immunotherapy compared with pharmacotherapy for
AR and asthma [65, 66].

The cost-effectiveness of immunotherapy depends on the duration of the clinical benefit of
AIT following treatment discontinuance and on the break-even point of cumulative costs
between immunotherapy and pharmacotherapy. This retrospective, and partly cross-section‐
al, study shows that high-dose sublingual immunotherapy may be effective in reducing the
burden of disease as measured by the number of exacerbations need for medical visits and
school–nursery time losses, with a considerable reduction of annual management costs. Also
when considering only direct medical costs, the reduction is clear and appreciable when
considering the whole population, as well as in the allergen type sub-samples and in the case-
control sub-analysis of allergic asthmatic patients [67]. Patients with newly diagnosed AR
initiating AIT incurred significantly in a lower healthcare costs than matched control subjects
beginning 3 months after AIT initiation and continuing throughout the 18 month follow-up
period. The significant cost benefits achieved by children with AR diagnoses who initiated
AIT were also observed for adults with AR [68].

A prospective study demonstrated that SCIT was cost effectiveness after 6years of follow-up,
in particular 3years after the drop of AIT [69]. The comparison of the cost of AIT and drug
treatment must be discussed regarding the few available studies conducted in Germany and
in the United states in the 1990s. Buchner reported in a retrospective, 10-year study that the
direct and indirect costs in patients with AR and asthma were reduced by 54% in subjects
treated with AIT compared with those treated with symptomatic drugs. Fisher estimated that
the use of AIT could save respectively DM500 (610 dollars) and DM 1000 (1220 dollars) per
year in subjects with AR and asthma. A recently retrospective study examined the economic
effect of 3 years of AIT and a follow-up of 10 years: and found that the advantage ofdrug
therapy started after 6 years.
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