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The privilege of travelling the globe and seeing first-hand so many wonderful
cardiac programs, clinicians and researchers in action is tempered by my fre-
quent absences from home. This book, therefore, is dedicated to my gorgeous
wife Tania and beautiful daughters (big and small!) Laura Rose, Amy Rose and
Sarah Niambh.

It is also dedicated to the “Heart of Soweto Study” research team, led by the
inspirational Professor Karen Sliwa in Johannesburg, South Africa; may our
collaboration be as long and fruitful!

Simon Stewart



Foreword

With the current focus of many clinical and research efforts and publications
on acute coronary syndromes and the “hi-tech” aspects of modern cardiol-
ogy, chronic cardiac care has received comparatively little attention. Yet, the
combination of rapid advances in medical knowledge and technology, a pro-
gressively ageing population, and increased expectations from the public, in-
cluding patients and families, and the health care professions demands that
this neglected and important area of health care receives more attention. The
number of people who have, or know someone who has, a chronic cardiac
condition is enormous and older people are a particularly vulnerable and ne-
glected group; the global impact in human and economic terms is alarming.

It is against this background that this book has been written. It covers the
burden and management of chronic heart disease and much of the material
presented draws on the clinical and research work of the first author, Simon
Stewart, who has pioneered nurse-led, multidisciplinary, home-based inter-
ventions for patients with chronic heart failure. As he and his co-authors point
out, many of the principles presented can be applied across different cardiac
conditions, patient groups and professional boundaries. The book illustrates
how innovative models of care, including outreach, can be organized and de-
livered. It also offers pointers to establishing a nurse-led program of chronic
cardiac care and identifies a key role for the specialist cardiac nurse.

The book emphasizes the human aspects, often forgotten in many texts, and
reminds the reader of the importance, where possible, of improving longevity
and quality of life, but also accepting the reality that many of these patients
will need optimal end-of-life care.

The authors are to be congratulated on producing a highly readable, top-
ical, and succinct practical guide. I heartily (no pun intended) commend it
as required reading to all those nurses working with patients with a chronic
cardiac condition.

Professor David R. Thompson PhD FESC
Director, The Nethersole School of Nursing
The Chinese University of Hong Kong
September 2005
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Pretace

More than five years ago, my colleague Linda Blue and I published our first edi-
tion of a book that described the evolving evidence to support the widespread
application of nurse-led, chronic heart failure management programs (Stewart
S, Blue L (eds). Improving outcomes in chronic heart failure with specialist nurse inter-
vention: a practical guide. London: BMJ Publishing Group, 2000). To say that we
were overwhelmed by the response to this text would be an understatement.
In a few short years we were able to publish a much more comprehensive and
practical version of this book, based on an explosion of interest in the art and
science of caring for patients with this truly malignant syndrome.

Unfortunately, the type of interest and effort dedicated to the management
and care of patients with chronic heart failure has not been reciprocated in re-
spect to the other common forms of chronic cardiac disease. Indeed, there has
been an almost unhealthy focus on chronic heart failure-specific management
to the exclusion of other debilitating and life-threatening disease states — even
when present in the same patient! Clearly, within ageing western populations
there are a growing number of older individuals who are suffering not only
from chronic heart failure, but also from chronic angina pectoris, and chronic
atrial fibrillation.

It is within this context that my colleagues and I present a text that examines
arange of clinical issues (including the burden, treatment, and effective man-
agement) relating to optimizing health outcomes in chronic cardiac disease.
As always, a workforce of specially trained nurses with the ability to work
within the multidisciplinary, collaborative environment is clearly identified as
the key to improving chronic cardiac care at the population level. There is little
reason why the same principles applied to the effective management inherent
to cardiac rehabilitation following an acute cardiac event, and chronic heart
failure management programs, cannot be combined to deliver cost-effective
cardiac care to those who qualify for neither form of management, but would
benefit just the same.

This text, therefore, is an attempt to re-dress the imbalance in management
programs targeting predominantly older patients with chronic cardiac disease.
We certainly hope that the explosion of interest and evidence surrounding
the specific management of chronic heart failure, with a dedicated role for
specially qualified nurses, will be extended to those individuals unfortunate
enough to suffer from other forms of chronic cardiac disease. It would certainly
be gratifying to consider the wealth of new data and practical experiences
available to fill an updated version of this text in a few years hence!

viii



Preface ix

We certainly hope that you are able to use the information contained within
this text to improve the level and effectiveness of chronic cardiac care within
your own sphere of influence and practice.

Simon Stewart
December 2005






Section 1
Background






CHAPTER 1

Pathophysiology and
epidemiologic burden of
chronic cardiac disease

1.1 Introduction

Throughout the developed world there is an increasing realization that cur-
rent health care systems are failing to cope with the twin demands imposed by
ever-increasing expectations for more effective health care treatments (many
of which would which be considered trivial or cosmetic in nature in past eras)
for nonlethal conditions in relatively young individuals and, most significantly,
the rising tide of older individuals who have survived previously fatal condi-
tions only to succumb to a chronic disease that requires ongoing treatments.
Both of these phenomena can be attributed to the rising affluence and sophis-
tication of those fortunate enough to live in Western developed societies. The
first of these demands is the product of a combination of more “disposable
wealth”, the desire to extend ‘youthful” quality of life, and an increasing com-
mercialization of medical and surgical therapies: any solution to this particular
issue is well beyond the scope of this book! The second demand represents
an inevitable trade-off between extended and more luxurious lifestyles with
an increased risk of developing an “affluent disease” [1,2]. Significantly, in
recent decades we have witnessed a historical watershed in human develop-
ment with the declining impact of the traditional killers of malnourishment,
infectious disease and violence on limited life expectancy, to a preponderance
of “self-inflected” conditions that emerge in the latter years of an expanded
life span [3,4]. Such a phenomenon has been exacerbated by advancing treat-
ment options that merely prolong the inevitable in an ageing body rather than
provide an “immortality elixir” that defies the natural ageing process once the
inherent risks of being young are successtully navigated.

It is within this context that cardiovascular disease (typically comprising
the combination cerebrovascular, cardiac, renovascular, and peripheral arte-
rial disease) has become the single largest killer of humans in the world today
[5]. Whilst all four of these closely related conditions are typically charac-
terized by a narrowing of regional arteries (e.g. coronary or cerebral arteries)
caused by the presence of atherosclerotic lesions and complicated by associated
endothelial and platelet dysfunction and, frequently, metabolic abnormalities,
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Figure 1.1 Global impact of the top ten causes of premature morbidity and mortality
in men and women [5].

leading to a spectrum of conditions that reflect damage to the structural and
functional integrity of affected organs (e.g. the heart, brain, or kidney), it is
chronmic heart disease that contributes most to premature morbidity and mortal-
ity in developed countries [1,2]. For example, Figure 1.1 shows the relative
contributions of the top ten causes of healthy life years lost (expressed as
disability-adjusted life years) in men and women on a global basis [5]. As will
be discussed later in this chapter, the underlying nexus between heart disease
and stroke, diabetes and depression cannot be overstated [6]. Moreover, there
is an emerging relationship evident between heart disease and the human im-
mune deficiency virus (HIV); particularly as individuals live longer with the
virus and receive antiretroviral agents that may provoke the onset of coronary
artery disease [7,8]. Even in developing countries, cardiovascular disease is re-
sponsible for 10% of premature disability/mortality and this figure is likely to
rise with the adoption of more western-type lifestyles and prolonged exposure
to HIV and its most effective treatment to date.

The three most common manifestations of chronic heart disease in Western
developed countries and the major focus of this book, therefore, are as follows:
e Chronic angina pectoris.

e Chronic heart failure (CHF).
e Chronic atrial fibrillation (AF).
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It is important to note that each of these distinct manifestations of chronic
heart disease commonly coexist in the most advanced stages of the disease
process (see below). They also dramatically impair the quality of life of affected
individuals relative to age-matched controls and require continuous manage-
ment to both minimize debilitating symptoms and reduce the probability of
the following (often recurrent) events that mark a dramatic progression of the
disease process or even the end of life:

e Acute coronary syndrome (e.g. acute myocardial infarction — AMI).

o Cerebrovascular event.

o Acute heart failure/cardiogenic shock.

e Sudden cardiac death (e.g. sustained ventricular fibrillation).

Figure 1.2 shows the typical progression of the disease process in high-risk
individuals who initially survive an acute cardiac event and subsequently de-
velop chronic cardiac disease; the likelihood of developing chronic angina
pectoris, heart failure and atrial fibrillation increasing sequentially during the
fourth and fifth, sixth and seventh and eighth and ninth decades of life, re-
spectively, for each of these conditions. From a societal perspective, affected
individuals consume the largest component of health care expenditure via the
combination of chronic treatment and, more importantly, extremely costly
procedures and recurrent/prolonged hospital stay.

This introductory chapter summarizes the key features of the most common
manifestations of chronic cardiac disease in respect to: (i) the common path-
ways and risk factors preceding the development of underlying heart disease,
(if) the specific pathophysiologic mechanisms that underpin typical signs and
symptoms associated with the three most common, chronic manifestations of
heart disease, and (iii) the epidemiologic burden imposed by each condition
(both on an individual and societal level).

1.2 Risk factors: the common pathways
to chronic cardiac disease

Anyone approaching the rising burden imposed by chronic cardiac disease
from a fatalistic perspective might be tempted to merely plot the rising tide of
emerging cases and deal with consequences (i.e. apply cost-effective disease
management programs to limit hospital use) without attempting to under-
stand the reasons behind the epidemic. In one sense, the most powerful factor
driving the enormous pressure on health care systems of developed countries
around the world is the progressive ageing of the population. Naturally, this
paradoxical side-effect of the combination of improved living standards, public
health initiatives and specific health care interventions (e.g. reperfusion thera-
pies for AMI) is one that will be tolerated by any society. Alternatively, it does
make sense to either totally prevent (an extremely difficult task even with
modern-day treatments) or delay the onset of chronic cardiac disease; hence
the importance of primary prevention strategies. Clearly this is not the focus
of this book. However, the importance of so-called “secondary prevention”
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Figure 1.2 ‘Natural history’ of heart disease in adult men and women living in
Western developed countries.

(i.e. addressing risk factors after a diagnosis of heart disease is established) is
often overlooked in the context of an older individual with a chronic man-
ifestation of their heart disease as opposed to the younger individual who
has survived an acute cardiac event without apparent residual effects. As sug-
gested by Figure 1.2, whilst it is desirable to prevent a secondary event in the
latter, it is often as important to slow the progression of heart disease (and
therefore the time to third, fourth, or fifth cardiac events) to improve quality
of life, reduce costly morbid events, and prolong survival by addressing the
“fuels” (in this case modifiable risk factors and contributory causes) that drive
the underlying pathological processes of the disease.
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Figure 1.3 The progressive ageing of Western developed countries [9].

Ageing societies: chronic cardiac disease
As demonstrated by Figure 1.3, almost every developed country, irrespective
of whether it expected to increase or decrease in its overall size, is progres-
sively ageing with the proportion of men and women aged 65 years or more
increasing dramatically [9]. For example, in the United States the total popu-
lation is predicted to rise from 244 million to 274 million during the period of
2000 to 2050 (a 13% increase) [9]. Significantly the proportion of men and
women aged 65 years or more will increase by 117%, the proportion of the
population in this age group rising from 14% to 28% — an absolute increase
of 40 million people [9]. These figures are largely due to the flow-on effect
of the postwar “Baby Boomers” who are now reaching old age. In the past,
western societies have been able to afford the care of older individuals because
of the preponderance of younger individuals who actively contribute to wealth
generation and tax revenues. However, as shown by Figure 1.3, due to progres-
sively falling fertility rates, the ratio of relatively young and healthy individuals
versus older individuals at risk of chronic illness is dramatically changing.
Figure 1.4, which summarizes data from a contemporary study of four coro-
nary heart disease registers in London, United Kingdom [10], demonstrates
the overwhelming significance of an ageing population on health care services.
This study examined the prevalence of clinically manifest (e.g. those with
chronic angina pectoris) and asymptomatic (e.g. where optimal treatment
had been applied) cases of coronary heart disease in a population cohort of
378,021 men and women in 2000/2001. The overall, age-adjusted prevalence
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Figure 1.4 Proportion of men and women affected by coronary heart disease in a
large population cohort in the UK: a clear age-related gradient in cases [10].

of coronary heart disease in this large population cohort was 7.8% in men
(95% CI 7.6 to 8.3%) and 4.2% in women (95% CI 4.0 to 4.3%) [10].
Significantly, less than 2% of men and women aged 45-54 years combined
were diagnosed with the disease [10]. This figure rose dramatically (10-15
fold) in those individuals who had reached the age of 65 years or more [10].
Due to the accumulative effects of a lifetime of use and, in western societies
in particular, abuse of the heart, age is the most powerful and nonmodifiable
predictor of heart disease.

Overall, more men than women are atfected by coronary heart disease, but
when examining the total burden of symptomatic heart disease, this gender
gap narrows. Although women are more likely to develop symptomatic or
fatal heart disease at a later stage in their life (they lag approximately 10 years
behind men in respect to the age-adjusted risk of developing a symptomatic
form of the disease after the age of 40 years [11]) their more advanced age
leaves them more susceptible to chronic forms of the heart disease. This is
particularly true, if their chronic condition arises from less life-threatening
conditions such as hypertension and/or diabetes.

Modifiable risk factors: key targets for intervention

in chronic cardiac disease

Once an individual has been diagnosed with a chronic form of heart disease,

there is a range of risk factors that can be considered as “nonmodifiable” (over

and above age and a positive family history suggesting a genetic component

[12]) at this late stage of the disease progression and, therefore, cannot be

considered for active intervention. Such factors may include the following:

e Socioeconomic deprivation (particularly from an early age) [13].

» Infection leading to structural cardiac abnormalities (e.g. rheumatic heart
disease) or contributes to an overall inflammatory state that may contribute
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to atherosclerosis and platelet activation: hence the increasing interest in
the predictive value of elevated C-reactive protein [14,15].

o Congenital abnormalities that may not have been corrected at an early age
and therefore may have led to ventricular remodeling and/or valvular ab-
normalities [16].

e Poor nutritional patterns (e.g. leading to prolonged hyperhomocystinemia
due to lack of a vegetable-rich diet) [17].

e A past traumatic event leading to psychological distress [18].
Alternatively, there are a number of major modifiable risk-factors (both di-
rectly causal and strongly associated with the development of the disease)
that, if still “active” in an individual with chronic cardiac disease should be
carefully assessed and considered for active intervention — even if their risk
factor profile is borderline. The five major risk factors that both contribute and
continue to exacerbate an epidemic of chronic heart disease are as follows:

1 Smoking tobacco (both inhaled and passive). This is the single most important
target for heart disease prevention around the globe. Case-fatality rates for
cardiovascular disease are more than double in smokers with a dispropor-
tionate number of premature life-years lost. The “contaminated” smoke
from cigarettes includes ammonia, benzene, carbon monoxide, and nico-
tine and is linked to tachycardia, vasoconstriction, hypoxia, and atheroge-
nesis [19].

2 Abnormal lipid profile. The link between dietary cholesterol and CAD has
long been known and confirmed by large-scale population studies [20-22].
Initial fatty streaks and lipid recruitment into atherosclerotic lesions in the
coronary arteries are a key process in the development of coronary heart
disease. It is on this basis that HMG-CoA reductase inhibitors commonly
referred to as the “statins”, are now routinely used to normalize the lipid
profile of both at risk individuals [23] and those with established coro-
nary heart disease [24,25]. As will be outlined in Chapter 2, rather than
concentrate on overall cholesterol/ or blood fat (triglyceride) levels there
are clear differential targets to optimize the lipid profile of at-risk individ-
uals. For example, the Helsinki Heart Study found a threefold increased
risk of cardiac events in subjects with a high LDL-HDL cholesterol ratio and
triglyceride levels greater than 200 mg/dL [22]. As such, LDL cholesterol
is a particularly atherogenic lipoprotein whilst HDL is antiatherogenic [26].
Apolipoproteins also play an important role in the initial development of
atherosclerosis and the progression of the underlying disease [27]. In the
recent Apolipoprotein-related Mortality Risk (AMORIS) Study of 175,553
men and women, followed-up for approximately 5.5 years, the risk of an
acute myocardial infarction was highest in those with the worst versus most
optimal ApoB: ApoA-I ratio (4.8-fold for men and 4.0-fold for women)
[28].

3 Hypertension. Along with an abnormal lipid profile and smoking, hyper-
tension (both systolic and diastolic) forms part of the traditional “triad”
of the primary prevention of heart disease. A highly prevalent condition
(the American Heart Association estimates that 50 million individuals in
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the United States and 1 billion worldwide are affected) [29], hypertension
greatly increases the risk of developing cardiovascular disease. Population-
based studies show a consistent relationship between higher blood pressure
values and higher risk for developing all forms of cardiovascular disease: for
individuals aged 40-70 years, each increment of 20 mmHg in systolic and
10 mmHg in diastolic blood pressure doubles the risk of disease across the
entire blood pressure range [30].

4 Diabetes/metabolic abnormalities. 1t is estimated that more than 2% of the
world’s population have diabetes and this figure will double by 2025 [28]. In
Europe and North America the prevalence of diabetes and its most common
form (Type II Diabetes) is particularly high — approximately 4% and rising
[29]. The number of adults with either high fasting glucose levels and/or
impaired glucose tolerance is also rising in parallel to high-fat/carbohydrate
diets, obesity and sedentary lifestyles. Significantly, the triad of hypertriglyc-
eridemia, low HDL cholesterol levels, and elevated levels of LDL cholesterol
particles is common in both a prediabetic state (the so-called Metabolic Syn-
drome) and established adult-onset Type-II diabetes. [31]. Insulin resistance
is also closely associated with endothelial and platelet dysfunction. In the
United States, 17% of men and 15% of women aged 60 years or more are
diagnosed with this condition [28].

5 Obesity. The World Health Organisation definition for overweight is a body
mass index (BMI) of >25 kg/m? and obesity when this threshold reaches
>30 kg/m? [5]. In most affluent countries the prevalence of overweight
individuals is increasing dramatically with approximately 40% of the adult
population affected [5]. Typical of western countries, the British Heart Foun-
dation recently estimated that the number of obese adults in that country
has doubled in the last decade from 14% to 22%. [32]. Amongst “Baby
Boomers” aged 40-59 in the United States, a startling 75% of men and 65 %
of women are overweight [28]. The proportion of overweight children was
also estimated to be approximately 25% [29]. Men and women with a waist
circumference of >90 cm (35 inches) and 100 cm (40 inches), respectively,
are at particular risk for cardiovascular disease [29]. Not surprisingly, obe-
sity is closely linked to an abnormal lipid profile, insulin resistance/diabetes,
and hypertension [33].

The importance of targeting these risk factors, even if they appear to be bor-

derline, is best illustrated by data from the NHANES III survey of 681 men

and 807 women living in the United States: Figure 1.5 (adapted from original
data) [34] shows the risk profile of these subjects according to whether they
had an “optimal” profile, a borderline risk or established risk for coronary
heart disease in relation to their blood pressure, lipid profile, glucose toler-
ance and smoking history. Overall, 26% of men and 41% of women had at
least one borderline risk factor [34]. However, isolated borderline risk factors

(i.e. those in the absence of high risk factors) accounted for only 10% of age-

adjusted, 10-year coronary heart disease events. The presence of borderline

risk factors in the presence of established risk factor thresholds increase the
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Figure 1.5 Risk factor profile of a large representative cohort of adult men and
women living in the United States [34].

risk of coronary heart disease events incrementally. For example, the pres-

ence of one “high” risk factor in men conveyed a 2.73% risk of a coronary

heart disease event within 10 years overall (all ages). The presence of two,
three, or four borderline risk factors increased this risk to 5.31%, 8.05%, and

14.46 %, respectively [34]. There is no evidence to suggest that “borderline”

risk factors are any less important in secondary prevention in the context of

preestablished chronic cardiac disease.

There are, of course, a range of other positive and negative factors that have
the potential to both increase influence the risk of developing heart disease
and modulate its severity once a chronic, symptomatic form of the disease has
developed. These include:

o Exercise. The benefits of exercise in improving general cardiovascular fitness
(e.g. lower resting heart rate and blood pressure), reducing weight, reduc-
ing blood sugar and cholesterol levels in addition to improving endothe-
lial/platelet function are well known. [35]. However, in affluent countries,
only one-third of the population moderately exercise for the recommended
30 minutes, five times per week [29,32].

o Vegetables and vitamin B. Homocysteine is a metabolite of an essential amino
acid which can only enter the body via ingested food (predominantly an-
imal protein). In population studies, elevated homocysteine levels have
been shown to be independently associated with cardiovascular outcomes
due to platelet activation, endothelial function, and atherogenesis [17]. For
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example in an elderly cohort of subject from Framingham, the adjusted
relative risk for cardiovascular mortality in those with the upper quartile
of serum homocysteine levels was 1.54 (95% CI, 1.31-1.82) compared to
those with the lowest concentrations [36]. Significantly, folate, which is re-
quired for the metabolism of homocysteine is predominantly derived from
vegetables. Risk minimization, therefore, involves a vegetable rich diet, less
meat and/or supplements of folic acid and B vitamins.

o Stress and psychological status. In recent years there has been increasing recog-
nition of the importance of stress and other psychosocial factors such as
depression in the development of heart disease [37]. Expert groups have
concluded that there is “strong and consistent evidence of an independent
causal association between depression, social isolation and lack of quality
social support and the causes and consequences of heart disease” [38]. In
support of this, the INTERHEART Study (see below) [39] found that psy-
chosocial factors (as measured by four simple questions about stress at work
and home, financial stress and major life events in the past year) indepen-
dently predicted the risk of AMI [39].

e Socioeconomic deprivation. There is also increasing recognition that equitable
access to health foods, “healthy” messages, healthier lifestyle choices (e.g.
safe areas to exercise) and optimal health care will reduce the risk and con-
sequences of heart disease [40,41]. Population studies consistently demon-
strate that individuals from lower socioeconomic circumstances have a
worse risk factor profile and outcomes than their more affluent counter-
parts [42-44].

Figure 1.6 summarizes data from the INTERHEART Study [39] which ex-

amined the overall epidemiologic importance of both negative and positive

factors (as expressed by each factor’s population attributable risk”) in deter-
mining the incidence of one of the most important markers of chronic cardiac
disease — nonfatal, AMI. It is important to note that the INTERHEART Study
was a large, international, standardized case control study of similar cohorts
in 52 countries. During the study 262 centers recruited men and women with

a first-ever AMI and presenting to their local coronary care unit. At least one

age and sex-matched control was recruited for each case: a total of 12,461

cases and 14,637 controls were recruited overall [39].

As discussed in the introduction of this chapter, the progressive ageing and
risk factor profile of western societies in particular has led to an inevitable
epidemic of heart disease. Before reviewing the extent of the burden imposed

*Population attributable risk. This can be defined as the product of the absolute risk of
developing a disease for any given risk factor by the proportion of people affected, it
provides a measure of what proportion of that disease may be avoided by eliminating/
minimizing that risk factor. For example, a risk factor that imparts a very low attributable
risk (i.e. a 10% increased risk) for any given disease state will have a larger population
attributable risk if it is much more prevalent in the community than a more “potent” risk
factor (i.e. a 200% or two-fold increased risk) that affects only a small minority.
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Figure 1.6 Population attributable risk of “positive” and “negative” risk factors for the
development of coronary heart disease and subsequently chronic heart disease in the
INTERHEART Study [39].

by this epidemic, it is appropriate to firstly review the pathological mecha-
nisms that turn the potent “cocktail” of progressively ageing populations and
highly prevalent risk factors into the current problems confronting health care
systems around the globe.

1.3 Underlying pathophysiology and consequences
of the most common manifestations of chronic
cardiac disease

Defining and classifying chronic angina pectoris
One of the most common and debilitating manifestations of ischemic heart dis-
ease is angina pectoris. Angina pectoris, a clinical syndrome, indicates an im-
balance between myocardial oxygen supply and demand, the cause of which
is often atherosclerotic disease of the coronary arteries leading to a narrowing
of the vessel lumen and subsequent reduction in blood supply [45]. Angina is
characterized by pain or discomfort in the chest, jaw, shoulder, back, or arm
and is often precipitated by exertion or emotional stress and usually relieved
by nitroglycerine or rest [46].

The terms chronic or stable angina may be used to describe anginal symptoms
which have occurred over several weeks without major deterioration [47].
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Table 1.1 Canadian Classification of Angina [53].

Functional class Descriptor

Class | “Ordinary physical activity does not cause angina” for example walking
or climbing stairs, angina occurs with strenuous or rapid or prolonged
exertion.

Class Il “Slight limitation of ordinary activity” for example, angina occurs

walking, climbing stairs, after meals, in cold, under emotional stress,
the first few hours after waking, walking more than two blocks on
level surface, or climbing more than one flight of ordinary stairs at a
normal pace and in normal conditions.

Class Il “Marked limitation of ordinary physical activity” for example angina
occurs walking one or two blocks on level surface or climbing one flight
of stairs in normal conditions at a normal pace.

Class IV “Inability to carry on any physical activity without discomfort — angina
syndrome may be present at rest.”

Furthermore to distinguish chronic angina, the episodes are repetitive over
months or years and the symptoms are reversible [48].

The most severe and debilitating form of chronic angina is chronic refractory
angina, which has been estimated to affect 10-15% of all patients with chronic
angina [49]. Chronic refractory angina may be defined as angina which per-
sists despite a combination of both pharmacologic and revascularization proce-
dures, leaving the patient with residual deficits in myocardial perfusion [49,50]
due to underlying coronary heart disease. The patient with chronic refractory
angina experiences a diminished quality of life due to recurrent episodes of
angina, lack of energy, poor sleeping patterns, decreased physical capacity and
increased prevalence of anxiety and depression [51,52].

The functional impairment associated with this syndrome is often classified
according to the Canadian Cardiovascular Society Classification of Angina —
see Table 1.1 [53]. Beyond this fairly straightforward classification system,
in clinical practice it is imperative to comprehensively assess the location of
the discomfort, its relationship to exercise, character, and duration [47]. Any
suspicion of the presence of unstable angina pectoris requires urgent medi-
cal assessment and treatment. This form of angina is defined by ESC as: an
acute coronary syndrome, and “is said to be unstable if preexisting angina
worsens abruptly for no apparent reason or when new angina develops at a
relatively low work load or at rest” [47]. Unstable angina has been further
classified by ESC as “prolonged (>20 mins) anginal pain at rest, new onset
(de novo) severe (Class III of Canadian Cardiovascular Society Classification —
see Table 1.1) angina or recent destabilization of previously stable angina with
at least Canadian Cardiovascular Society Classification III angina characteris-
tics” [54].
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Table 1.2 Rose definition of angina (adapted from the original [55]).

Angina A chest pain or discomfort with the following characteristics:
a) The site must include the sternum or the left arm and left
anterior chest
b) It must be provoked by either hurrying or walking uphill
(or walking on level ground if that is all the person can normally
achieve)
¢) When it occurs on walking, it must make the person stop, or
slow their pace, unless nitroglycerin is taken
d) It must disappear on the majority of occasions within 10 minutes
or less when the person stops and rests
Possible Myocardial “One or more attacks of severe pain across the front of the chest
Infarction lasting for 30 minutes or longer”

The Rose Angina Questionnaire [55] also relates the diagnosis of angina
to functional capacity, but in its original form does not stratify patients into
classes according to their functional capacity. As can be seen from Table 1.2,
it facilitates the differentiation of anginal pain with other causes of chest pain
(see Table 1.2). It defines angina as chest pain which limits exertion and is
located over the sternum, or the left chest of left arm and is relieved by rest
within 10 minutes [55]. This differs from the less distinctive pain relating to
myocardial infarction (see Table 1.2) [55].

Prinzmetal, or variant angina, is another form of acute angina that is char-
acterized by transient episodes of acute myocardial ischemia, with or without
chest pain, and is often associated with transient ST segment elevation seen on
ECG, which may last several minutes and resolve spontaneously or following
administration of nitroglycerin [54]. It is important to note that chronic angina
pectoris will be the focus of this discussion rather than those forms of angina
which fall under the umbrella of acute coronary syndromes (e.g. unstable
angina, Prinzmetal angina, and most significantly, AMI).

Pathogenesis of chronic angina pectoris
There are many contributing and causal factors in the development of chronic
angina pectoris. For the purposes of this text we will consider angina as pain
and discomfort due to myocardial ischemia associated with coronary artery
disease. It is recognized that angina may be present in subjects with other
cardiac conditions, such as aortic stenosis, uncontrolled hypertension, hy-
pertrophic cardiomyopathy, and valvular heart disease and may be present in
those with normal coronary arteries and myocardial ischemia related to spasm
or endothelial dysfunction [46]. Whilst these other pathologies should not be
overlooked by the clinician they are outside the scope of this text.

Angina occurs when there is insufficient blood flow to a region of the my-
ocardium, leading to an imbalance between myocardial oxygen supply and



16 Chapter 1

Coronary artery disease

\ Statin therapy

5
Atherosclerotic lesion
JEndothelium-
derived
Aspirin / Clopidogrel relaxing factor,
Ca?* channel
Platelet aggregation Vasospasm antagonists

and Physical / emotional

around the lesion -
vasoconstriction stress
\ / - e

1 Coronary perfusion [:::] T Demand for O,
B =0, supply
A

L 5 T Heart rate -
(1 Diastolic filling time) “~_ p-Blockers

1 Filling pressure T Myocardial /

(preload) contractility

T Ventricular
T Resistance to ejection wall tension
(afterload)
Figure 1.7 The mismatch between supply and demand for oxygen in chronic angina
pectoris.

demand (see Figure 1.7) [45], this disparity gives rise to metabolic changes
within the myocardium and impacts cardiac efficiency [56]. Insufficiency of
blood flow to the myocardium is multifactorial; however, atherosclerotic dis-
ease of the coronary arteries is invariably the cause [47].

Atherosclerotic disease of the vessels often begins with the development
of precursors of advanced lesions which may cause ischaemic heart disease.
The initial lesion is type I, representing very early changes — an increase in
the number of macrophages within the intima (inner most layer of an artery
wall) and the appearance of foam cells (macrophages filled with lipid droplets)
[57]. Type II lesions are also known as “fatty streaks”, composed of lipid rich
macrophages and T lymphocytes deposited within the intima [58]. These “fatty
streaks” considered to precede the development of intermediate atheroscle-
rotic lesions, [57] develop in childhood [59]. Kavey et al. [60] states that:

“pathological studies have shown that both the presence and extent of
atherosclerotic lesions at autopsy after unexpected death of children and
young adults correlate positively and significantly with established risk
factors namely low-density lipoprotein cholesterol, triglycerides, systolic
and diastolic blood pressure, body mass index and presence of smoking”.

Type II lesions, also known as intermediate lesions are those which form
a morphological and chemical bridge between the precursor lesions (type I
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and II) and more advanced lesion such as an atheroma (type IV) [57]. These
intermediate or preatheroma lesions are composed of macrophages, smooth
muscle cells [58] and extracellular lipid droplets [57]. Overtime this extracel-
lular lipid of the type III lesion develops into a lipid core marking the transition
to a type IV lesion or atheroma [61]. Around the fourth decade of life atheromas
may develop thick fibrous layers of connective tissue, indicative of the type
V lesion or fibroatheroma. Furthermore these lesions may fissure, develop
a hematoma or thrombus and are then classified as type VI [61]. It is the
rupture or fissure of these fibrous lesions leading to hemorrhage, thrombosis,
and complete occlusion of the artery which precipitates an acute coronary
event [62]. As such, “morbidity and mortality from atherosclerosis is largely
due to type IV and type V lesions in which disruptions of the lesions surface,
hematoma or hemorrhage, and thrombotic deposits have developed” [61].

Several theories debate the causal factor in the initial development of a
atherosclerotic plaque and its most common sequale — coronary heart disease.
The most accepted theory being the “response to injury hypothesis”, which
hypothesizes that endothelial injury may lead to an “excessive inflammatory-
fibroproliferative response” [58]. It has been reported that not only is the
reduction in the diameter of the lumen important in terms of blood flow, but
also the length and the number of stenoses present within the vessel [47],
and that in the case of chronic angina pectoris one or more obstructions in
the major coronary arteries is usually present, often with greater than 70 per
cent narrowing of the diameter of the lumen [48].

A recurrent episode of chronic angina is often, but not always, initiated
by a demand for increased myocardial blood flow [48]. Physical exertion or
emotional stress can cause changes in the tone of the coronary vessels, subse-
quently altering the luminal diameter of an atherosclerotic area of the vessel
due to smooth muscle constriction or dilatation [47], leading to angina. The re-
sulting ischemia initiates a cascade of physiological processes, facilitated by the
endocrine and nervous systems, such as tachycardia, shortened diastolic fill-
ing time, and coronary vasoconstriction [47]. Due to the subsequent increased
blood pressure and tachycardia there is even greater demand for blood flow
to the myocardium [47].

During an episode of angina, the limitation of myocardial blood flow leads to
a shift in metabolism within the cardiac tissue and accumulation of metabolic
byproducts, impacting the functioning of the myocardium [56]. Normal car-
diac metabolism involves the oxidation of free fatty acids (60-90%), com-
prising mainly of long chain fatty acids, with the balance derived from the
metabolism of lactate and glucose [63,64]. Long chain fatty acids are trans-
ported into myocyte cytoplasm via several enzymes [65], whereupon they be-
come bound to binding proteins and are activated to long-chain acyl CoA [66].
Entry into the mitochondria, the site of energy production is via the action
of carnitine-palmitoyl-transferase I and II (CPT-I, CPT-II) [65]. B-oxidation
occurs within the mitochondria generating acetyl-CoA, which enters the tri-
carboxcylic acid cycle and leads to the formation of adenosine triphosphate
(ATP) [65]. During ischemia, metabolic adaptations occur mimicking those of
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Figure 1.8 Normal cardiac metabolic pathways.

the fetal heart by shifting substrate selection to glucose metabolism [65]. This
is considered an advantage, although the oxidation of free fatty acids yields
more ATP per gram of substrate, it occurs at the expense of greater oxygen
consumption [65]. Fatty acids require 10-15% more oxygen to generate an
equivalent amount of ATP as glucose metabolism [67]. However, despite some
alterations in metabolism during ischemia, the oxidation of free fatty acids
continues to be the predominant substrate [68]. Not only does this continued
oxidation of free fatty acids expend the limited supply of oxygen, but also the
continued uptake of free fatty acids and catabolism during ischemia gives rise
to dysfunction of the myocardium [69]. Glucose oxidation is suppressed by
the high rate of free fatty acid oxidation, via a direct inhibitory action on pyru-
vate dehydrogenase [70] which leads to proton and lactate accumulation in
the ischemic myocyte precipitating a cascade of biochemical dystunction such
as a decreased intracellular pH and loss of calcium homeostasis, resulting in the
impairment of myocardial contractility [64]. Cardiac efficiency is decreased by
this process as energy is diverted to the restoration of intracellular homeostasis
rather than myocyte contraction [65] (see Figure 1.8).

Pathophysiologic consequences of chronic angina pectoris

Not only is chronic angina a debilitating condition which impacts on quality
of life, but it also places the patient at risk of developing several other clini-
cally important sequale. Patients with chronic angina are at an elevated risk of
developing further complications of coronary disease such as AMI, CHF, AF,
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and noncardiac vascular events such as stroke [71]. Given the likely presence
of atherosclerosis within the vasculature the patient is at risk of experiencing
an acute coronary event, precipitated by the rupture, hemorrhage, throm-
bosis and embolism of a preexisting atheroma leading to unstable angina or
irreversible myocardial ischemia [48], which may or may not be fatal. The de-
velopment of an AMI and a subsequent mural thrombus and embolism may
lead to a cerebrovascular event such as a stroke. Chronic, long-term ischemia
of the myocardium as occurs in chronic angina can lead to impairment of
contractile function, precipitating the development of CHF [72] and the be-
ginning of further decline in the patient’s prognosis and day-to-day living. The
patient is also at an increased risk of developing serious and potentially life-

threatening arrhythmias [73].

Chronic angina pectoris is a condition for which the true burden is repre-
sented not only by fatal events, such as the development of AMI or sudden
cardiac death, but by the hospitalisation of these patients for both coronary and
non-coronary events.[74]. Unfortunately very few population-based studies
have examined the long-term consequences of angina. A 20-year follow-up of
the Renfrew/Paisley cohort in the West of Scotland [74] provides an outline of
the long-term consequences of angina. At 20 years, for the cohort of middle-
aged men and women with angina at baseline (10% of the total cohort) the
following findings were reported:

o A case fatality rate of 67.7% in men and 43.3% in women compared to
those without angina, 45.4% and 30.4% respectively.

e Men had an increased adjusted relative risk of cardiovascular death or hos-
pitalization (RR 1.62), AMI (RR 1.80) and CHF (RR 1.62) relative to those
without angina.

e« Women also experienced increased adjusted risk of death or hospitalization
(RR 1.48), AMI (RR 1.67) and CHF (RR 2.05) relative to those without
angina.

It has been suggested that relative to other cardiac conditions chronic angina

pectoris has a good prognosis in the majority of patients [47]; however, studies

such as the Renfrew/Paisley follow-up [74] and others [71,75,76] which have
examined the long-term prognosis of those with this symptomatic form of
coronary heart disease have indicated that it is associated with an increased
risk relative to those without angina of both cardiac morbidity and mortality.

Not only are patients with chronic angina at risk of developing other cardiac
conditions but the condition itself also impacts significantly on the patient’s
life. Chronic angina and especially refractory angina may decrease a patient’s
quality of life through impairment of standard physical activities and may
require an adjustment to the patient’s normal lifestyle. Such patients are also
at increased risk of depression and anxiety [51,52].

Defining and classifying chronic heart failure

Most clinicians would immediately recognize chronic heart failure (CHF) as
a disabling and deadly condition that typically represents the end product of
a lifetime of “insults” to the structural integrity and efficiency of the heart.
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Table 1.3 An evolving definition of chronic heart failure.

Source Definition

Wood (1968) “A state in which the heart fails to maintain an adequate
circulation for the needs of the body despite a satisfactory venous
filling pressure” [77]

Braunwald (1992) “A state in which an abnormality of cardiac function is responsible
for failure of the heart to pump blood at a rate commensurate
with the requirements of the metabolising tissues or, to do so, only
from an elevated filling pressure” [78]

Packer (1988) “A complex clinical syndrome characterised by abnormalities of
left ventricular function and neurohormonal regulation which are
accompanied by effort intolerance, fluid retention and reduced
longevity” [79]

Poole-Wilson (1985) “A clinical syndrome caused by an abnormality of the heart and
recognised by a characteristic pattern of haemodynamic, renal,
neural and hormonal responses” [80]

AHA/ACC (2001) “Heart Failure is a complex clinical syndrome that can result from
any structural or functional cardiac disorder that impairs the ability
of the ventricle to fill with or eject blood” [81]

ESC (2005) “A syndrome in which the patients should have the following
features: symptoms of heart failure, typically breathlessness or
fatigue, whether at rest or during exertion or ankle swelling and
objective evidence of cardiac dysfunction at rest” [82].

However, given that CHF is a syndrome encompassing a complex pathological
process that is the terminal manifestation of a number of diverse but often
interrelated cardiac disease states (including coronary heart disease, chronic
systolic hypertension and in an ageing population, chronic AF) and a broad
spectrum of clinical presentations, it is not easy to define. Table 1.3 provides
a list of the more recognized and quoted definitions of CHF with a progres-
sive emphasis on the inability of the heart’s ability to pump, the role of the
neuroendocrine activation, a system-wide failure (e.g. renal, respiratory and
skeletal muscle dysfunction) the clinical aspects of the syndrome and, more
latterly, the need to establish an underlying cardiac pathology (even in the
presence of preserved left ventricular systolic dysfunction) from the late 1960s
(Wood), the early 1990s (Packer) and the modern era (ESC — 2005 guidelines).
In most cases of symptomatic CHF (if one accepts the majority view that CHF
has to involve a component of clinical symptoms that typically, but not always,
respond to targeted therapy), the syndrome involves the combination of the
following:
e Left ventricular dysfunction (systolic or diastolic).
e Abnormal neurohormonal regulation.
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e Unmet metabolic demand.

» Breathlessness and intolerance to exercise.

e Fluid retention.

e Premature death.

In typically old and fragile individuals CHF is rarely an isolated condition.
Comorbidities that form part of, or negatively interact with, the pathology
summarized below commonly include renal and respiratory failure, anemia
and, of course, other chronic manifestations of the disease [83].

Pathogenesis of chronic heart failure

(adapted from Krum et al. [84])

Chronic heart failure occurs in the context of a diverse group of disorders that

reduce or alter myocardial performance and subsequently leads to the syn-

drome described above. In general terms, ventricular impairment may result
from any of the following:

e Conditions that directly impair regional or global cardiac muscle function
(most commonly AMI or cardiomyopathy).

e Conditions that cause chronic pressure (most commonly aortic stenosis and
chronic hypertension) or volume overload (most commonly mitral regurgi-
tation) overload.

e Uncontrolled acute and chronic arrhythmias (most commonly AF).

 Diseases involving the pericardium (this is the rarest cause of CHF) [84].

In order to tailor therapy it is vitally important to comprehensively evalu-

ate the underlying etiology and duration of ventricular dysfunction. In an

attempt to categorize the pathophysiologic processes that contribute to the
symptomatic basis for CHF, it is common for this syndrome to be considered
in terms of the following:

o Left ventricular systolic dysfunction (e.g. a left ventricular ejection fraction
of <45%), or, in the presence of apparently “preserved” systolic function
(such dysfunction may be demonstrated on exercise only).

o Abnormalities of diastolic performance (so-called “diastolic heart failure”)
[84].

It is quite probable that emerging advances in ultrasound techniques (includ-

ing tissue Doppler and strain imaging) are likely to improve our understanding

of myocardial properties in systolic and diastolic heart failure. However, Figure

1.9 shows the dramatic difference (on postmortem) between a heart that failed

due to an acute ischemic insult and regionally impaired systolic dystunction

(left panel) and a grossly enlarged heart that also failed whilst maintaining

“adequate” systolic function (right panel) as determined by left ventricular

ejection fraction.

Systolic dysfunction

At a global level, the failing ventricle is characterized by ventricular dilatation
and hypertrophy with an associated increase in wall stress (see left panel of
Figure 1.9). This process is initially associated with maintained resting cardiac
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Figure 1.9 Post-mortem characteristics of systolic (right panel) versus diastolic
dystunction (left panel).

output, although the cardiac output response to exercise is diminished [84].
At the cellular level milder forms of systolic failure are reflected initially in an
inability to recruit contractile function during stress (such as in response to
catecholamines or increased rate). Only at the end-stage does “basal” myocyte
contractility fail substantively. A number of key mechanisms contribute to loss
of myocyte contractile function:

1 Alterations in intracellular calcium homeostasis which result from changes
in the expression and activity of key proteins including the sarcoplasmic
reticulum Ca?* ATPase and phospholamban [85].

2 Alterations in the expression and function of adrenergic receptors [86].

3 Changes in the expression and function of contractile proteins them-
selves [87].

4 Activation of processes that lead to programmed death of myocytes
(apoptosis) [87].

In the course of progressive heart failure it is well recognized that the ventricle

dilates and assumes a more spherical geometry (“remodeling”). Left ventric-

ular dilatation results in changes in the ventricular geometry and may also
be associated with the development of secondary mitral regurgitation due to
malformation and pressure on the mitral valve. These morphological changes
are also often accompanied by a component of myocardial fibrosis which ad-
versely impacts on diastolic chamber stiffness [84].

Diastolic dysfunction

Itisnow evident that abnormal diastolic function accompanies nearly all forms
of CHE. In this context, it is important to note that diastolic function is par-
ticularly sensitive to ischemia. Any alterations in diastolic performance are
likely to reflect underlying alterations in ventricular stiffness: myocardial fi-
brosis due to collagen deposition has been proposed as a key determinant of
ventricular stiffness in the setting of CHFE. In assessing “diastolic” function on
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the basis of the active and passive elements of ventricular diastole, it is also

relevant to take into account the influence of the following factors:

¢ Volume overload.

o The interaction of the left and right ventricle (via the interventricular
septum).

o The constraining effect of the pericardium on an enlarged heart [84].

Ultimately all of these factors will combine to influence the ventricular end

diastolic pressure, a key determinant of symptomatic status.

Neurohormonal activation
In CHF the underlying problem of decreased cardiac output activates many
neurohormonal compensatory systems that, in the short term, act to preserve
circulatory homeostasis and maintain arterial pressure [88]. However, when
chronically activated, these compensatory systems play a key role in the devel-
opment and progression of the syndrome. Early compensatory mechanismsin-
clude activation of the sympathetic nervous system and the renin-angiotensin
system, leading to elevated levels of noradrenaline, angiotensin II and al-
dosterone and, more latterly, elevated levels of vasopressin and endothelin
[88,89]. These mediators actively work against optimal cardiac function via in-
creased peripheral resistance and adverse effects on cardiac structure, causing
hypertrophy and fibrosis, myocyte necrosis and/or apoptosis, as well as down-
regulation of beta-adrenergic receptors and endothelial dysfunction [88,89].
In the early stages of CHF, the adverse effects of endogenous vasoconstric-
tors are balanced by elevated levels of the natriuretic peptides, which cause
vasodilation and also inhibit the secretion of noradrenaline, renin, and vaso-
pressin. In advanced CHF, the actions of vasodilator systems are attenuated,
resulting in unopposed vasoconstrictor systems and consequent systemic and
pulmonary vasoconstriction, cardiac hypertrophy and ischemia, edema, and
hyponatremia [84]. The clinical importance of activation of neurohormones
in CHF is two-fold:

e Circulating levels reflect LV function and predict prognosis.

o Blockade of the actions of angiotensin and noradrenaline slows progression
of myocardial dysfunction, alleviates symptoms and reduces morbidity and
mortality [84].

The various processes described above and that lead to progressive CHF (and

ultimately death) are summarized in Figure 1.10.

Other key pathological processes in CHF

In addition to the key pathological changes in cardiac and neuroendocrine
function outlined above, there are number of other key processes that con-
tribute to the syndrome. For example, major alterations in regional blood
flow have been consistently observed in CHF: these changes largely reflect the
combined influences of increased vasoconstrictor system activity and reduced
activity of endothelium-dependent vasodilatory processes, most notably the
nitric oxide pathway. Structural changes, including vascular wall edema and
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Figure 1.10 Pathogenesis of chronic heart failure.

reduced vascular density, may also occur and lead to progressive CHF. More-
over, it is now accepted that there are key changes in muscle metabolism that
could contribute to exercise intolerance [84]. These changes are independent
of blood flow and are probably caused by a reduction in the mitochondrial
content of skeletal muscle: importantly, exercise training ameliorates these
metabolic changes [84]. Cardiac cachexia, sometimes a prominent feature of
severe CHF, includes loss of muscle mass as well as adipose tissue. Cardiac
cachexia may be caused by increased production of tumor necrosis factor;
particularly in severe CHF [90,91].

Pathophysiologic consequences of chronic heart failure

The inevitable consequences of the processes described above are best en-
capsulated by Figure 1.11 (adapted from original report) showing the typical
decline in clinical status of individuals with CHF that is characterized by recur-
rent episodes of clinical instability and an inevitable death. Two large studies
from the USA have shown that CHF impairs self-reported quality of life more
than any other common chronic medical disorder [92,93]. These findings have
been confirmed by a more contemporary European study [94]. Not surpris-
ingly, quality of life deteriorates with increasing heart failure severity, and this
is associated with increased numbers of physician visits, drug consumption,
and hospitalization. The prevalence of major depression in older patients hos-
pitalized with CHF is particularly high (more than one third of individuals
are typically affected) [95]. Such depression is both prolonged and largely un-
treated in patients with chronic heart failure [96,97]. Dyspnea, confusion and
pain are also very common during the last few days of life in heart failure.
The majority of patients would prefer “comfort care” and do not wish active
resuscitation. Many would even prefer death [98,99].



Pathophysiology and epidemiologic burden of chronic cardiac disease 25

Terminal malignancy: rapid decline

Chronic heart failure: progressive/ \
cyclical decline \

Clinical status/ quality of life

Time

Figure 1.11 The typical trajectory of clinical and functional decline in chronic heart
failure (Adapted from Lynn, 1997, [109]).

As will be noted repeatedly throughout this book, chronic cardiac disease
(and CHF in particular) is commonly associated with recurrent hospitalization.
In the USA, like many other countries, CHF has been identified as the most
common cause of hospitalization in people over the age of 65 years [100].
An admission for CHF is frequently prolonged and in many cases followed by
readmission within a short period of time [101]. Within the UK about one-
third of patients are readmitted within 12 months of discharge [102], whilst
the same proportion are reported to readmitted within six months in the USA
[100,101]. Such readmission rates are usually higher than the other major
causes of hospitalization, including stroke, hip fracture and respiratory disease
[101]. On a sex-specific basis, men tend to be younger than women when
admitted for the first time with CHE but because of greater female longevity,
the number of male and female admissions is roughly equal. Moreover the
average age of individuals experiencing their first admission for CHF appears
to be increasing [102,103].

In addition to being remarkably debilitating, CHF is a truly “malignant”
condition. For example, in the original and subsequent Framingham cohorts,
the probability of someone dying within five years of being diagnosed with
heart failure was between 62% and 75% in men and 38% and 42% in women
respectively. In comparison, five-year survival for all cancers among men and
women in the USA during the same period was approximately 50% [103].
A range of studies from the UK, USA, and Canada has specifically addressed
this issue [104-109]. It was within this context that we recently compared
five-year survival rates for all Scottish patients admitted for the first time with
CHF in 1991 with those Scottish patients admitted for the first time with the
most common types of cancer (specific to men and women) in addition to



26 Chapter 1

1.0 - Women 1.0 = Men
g
T 0.8 = 0.8
>
13
3 0.6+ Breast Ca 0.6 4 Acute MI
Fad Bladder Ca
° Acute MI
2 04+ Bowel Ca 0.4 - Prostate Ca
5 Ovarian Ca ! Bowel C.a
§ 0.2 o Heart failure 0.2 - i Heart failure
a — L C 2 Lung Ca

0.0 +rrrrTrTTTT— 0.0 T

0 6 1218243036 42485460 0 6 121824 303642485460
Month of follow-up Month of follow-up

Figure 1.12 Five-year survival rates for all Scottish patients with CHF compared to
most common types of cancer (specific to men and women) in addition to acute
myocardial infarction [105].

acute myocardial infarction [105]. Figure 1.12 [105] shows the crude, five-
year survival rates for each diagnosis. Multivariate analysis showed that, with
the major exception of lung cancer, CHF was associated with the poorest
longer-term, adjusted survival in men.

In women both cancer of the breast and large bowel were associated with
better short-term survival rates in comparison to CHE. Consistent with more
recent data from the Framingham Study [107], it was found that CHF was as-
sociated with a significant number of “premature” life-years lost (on average
nine years per person), being associated with more deaths than the combi-
nation of large bowel, prostate and bladder cancer. In women, despite the
fact that proportionately more deaths occurred in those who had already ex-
ceeded average life expectancy, CHF was second only to AMI in terms of the
total number of premature deaths. Both lung and breast cancer, however, by
virtue of a greater number of expected life-years lost per person had a greater
impact on the population as a whole during this period [105]. Approximately
half of all deaths in those unfortunate to develop CHF are sudden (hence the
emergence of automated internal defibrillators [110]), the remaining portion
being typically associated with progressive cardiorespiratory and/or renal dys-
function. Although there is evidence from population studies that survival
rates are improving [103,111] with the introduction of new and more effec-
tive therapies that slow progression of the complex processes outlined above
(see the next chapter for treatment options) there is still no cure for CHFE.

Defining and classifying chronic atrial fibrillation

Atrial fibrillation is a supraventricular tachyarrhythmia caused by disorga-
nized and rapid atrial depolarizations without effective atrial contraction. As
shown in the rhythm strip below (Figure 1.13), electrocardiography reveals
small baseline irregularities of variable amplitude and morphology (fibrilla-
tion waves). Although the atrial rate is typically between 300 and 600 beats
per minute, the ventricular rate is usually between 100 and 150 beats per
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Figure 1.13 Atrial fibrillation on an ECG rhythm strip.

minute and irregular. As such, a normally functioning atrioventricular (AV)

node, with its relatively high depolarization threshold, is essential to “buffer-

ing” the ventricles from completely mirroring the fast, ineffectual beats of the
atria.

Atrial fibrillation may occur in isolation in up to 10% of cases (so-called
“lone” AF when an individual is aged <65 years [112]) but, significantly in
the context of this book, most commonly occurs in the presence of under-
lying cardiovascular disease. Contemporary ACC/AHA/ESC Guidelines have
classified AF on the following basis [113]:

o First detected.

e Paroxysmal AF that is self-terminating: the majority of episodes are of less
than 24 hours duration but can last for up to seven days and may be recur-
rent in nature.

o Persistent AF that is not self-terminating and may require treatment in the
form of chemical or electrical cardioversion (so called “rhythm control” man-
agement): left untreated, episodes may last longer than seven days and may
be recurrent in nature.

e Permanent AF: may take the form of paroxysmal or persistent AF, however,
either due to a clinical decision to limit the underlying ventricular rate (so-
called “rate control” management) or due to failed cardioversion, patients
require chronic treatment [113].

Pathogenesis of atrial fibrillation

Persistent and permanent AF is the most common form of this arrhythmia and
is responsible for the largest proportion of morbid and fatal events described
below. As such, there are a number of underlying disease states that both
increase the likelihood of an individual developing paroxysmal and persistent
AF —particularly when a triggering event occurs. Some of the major “triggers”
of AF include [113]:

o Excessive alcohol intake (so-called “holiday heart”).

o Cardiothoracic surgery.

e Electrocution.

e Acute myocardial ischemia.

o Pericarditis/myocarditis.

e Pulmonary diseases.

o Hyperthyroidism and other metabolic disease states [113].
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Clearly, there are a number “triggers” particularly relevant to the individual

with another form of chronic cardiac disease (e.g. heart failure and chronic

angina pectoris). Atrial fibrillation may also be triggered by excess parasym-

pathetic or sympathetic tone (e.g. vagal AF [114]). The latter has been pos-

tulated as a major reason for increased AF-morbidity and mortality in winter

months. [115,116]. Not surprisingly, underlying heart disease is considered to

be the major cause of AF; it is clear that advancing age with all its associated

changes in the structural and mechanical efficiencies of the heart increases

the likelihood of developing AF. In Framingham cohorts the following were

all independently associated with an increased risk of developing AF in the

longer-term [117]:

e Each decade of incremental age = 2.1-fold and 2.2-fold increased risk in
men and women, respectively.

o Diabetes = 1.4 and 1.6-fold increased risk.

o Underlying hypertension = 1.5 and 1.4-fold increased risk.

o Congestive heart failure = 4.5 and 5.9-fold increased risk.

o Valvular heart disease (usually affecting the mitral valve) = 1.8 and 3.4-fold
increased risk.

e Past AMI = 1.4-fold increased risk in men only [117].

In terms of population attributable risk the risk factors most important in terms

of potentially preventing new cases of AF were hypertension (14%) and CHF

(10%). In women the most important risk factors in this regard were valvular

disease (18%), hypertension (14%), CHF (12%), and cigarette smoking (8 %)

[118].

Patients with persistent AF often display structural abnormalities, other than
left atrial enlargement, that cannot be completely explained by underlying
heart disease [119]. Fibrosis and inflammation are two processes that are com-
monly identified with such changes: although determining which comes first
(i.e. before or after the development of AF) is problematic. Two predominant
pathophysiologic processes have been described in relation to AF:

1 Enhanced automaticity in one or more rapidly depolarizing foci — typically

in the superior pulmonary veins.

2 Reentry involving one or more circuits (multiple wavelet hypothesis) [120].
It is important to note that AE, unlike those arrhythmias typically affecting
the ventricles, probably involves multiple reentrant circuits and there is some
evidence to suggest that it involves sequential wave fronts occurring at regular
intervals [121]. However, there is much more to be understood about the
pathophysiology of AF in all its forms.

It has been long known that “AF begets AF”, in that the longer it has persisted
the harder it is to treat with particularly high rates of resistance to electrical or
chemical cardioversion as well as high rates of recurrence even if successful
cardioversion is initially achieved. Both rates are particularly high when “real
life” cohorts are examined. [122] Such “resistance” has been linked to the
phenomenon of “electrophysiological remodelling” where repeated bursts of
initially paroxysmal AF are associated with progressive shortening of effective
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refractory periods and increasing episode duration. [123,124]. There is recent
evidence to suggest that decreased inward current through L-type calcium
channels plays an important role in this process [125]. Furthermore, persistent
AF adversely affects atrial contractile function and sinus node recovery time
and may contribute to the common phenomenon of sick sinus syndrome
characterized by alternating episodes of tachycardia and bradycardia common
to many older patients with chronic heart disease [126].

The loss of the “atrial kick” to ventricular filling and the loss of synchronous
activity within the heart as a whole in AF will have an immediate and delete-
rious hemodynamic effect — particularly in the setting of CHFE. It is important
to note that a persistently high ventricular rate in the presence of AF has also
been shown to induce a tachycardia-induced cardiomyopathy affecting both
the atria and ventricles and resulting in consequent CHF [127]. Overall, how-
ever, thrombus formation in the left atrium leading to ischemic stroke [128]
is undoubtedly, the most recognized consequence of persistent AE. The risk of
stroke is as high as 5% per annum in those aged 75 years or more without
prophylactic treatment for underlying AF [129]. A number of studies have
confirmed that AF itself confers a hypercoagulable state in affected individ-
uals. As such, a hypercoagulable state in AF is also additive to the presence
of structural and flow abnormalities that fulfill Virchow’s triad for thrombus
formation [130,131]. Clinically important and measurable predictors of spon-
taneous echo contrast indicative of emboli in the left atrium, include left atrial
size, left atrial appendage flow velocity, underlying left ventricular dysfunc-
tion, fibrinogen levels, hematocrit and presence of aortic atherosclerosis [113].

Pathophysiologic consequences of atrial fibrillation

As a truly “malignant” arrhythmia, AF contributes to a significant and in-
creasing component of cardiovascular-related morbidity in developed coun-
tries (see next section). During a 38-year follow-up of the Framingham Heart
Cohort in the US, AF was associated with an adjusted 1.5-1.9-fold increased
risk of death in men and women [118]. Similarly, during 20-year follow-up
of the Renfrew-Paisley cohort in the UK, AF was associated with a 1.5-2.2-
fold increased risk of all cause death and a 1.8-2.8-fold increased risk of a
cardiovascular-related death in men and women, respectively [130]. Not un-
expectedly, a major cause of premature death in those with AF is ischemic
stroke. In the Framingham Heart Study, AF was associated with a 4-5-fold
increased risk of stroke, its prognostic importance becoming more acute in
this regard with advanced age [127]. For example, the population attributable
risk of AF-related stroke mortality increased from 1.5% in those aged 50-59
years to 24% in those aged 80-89 years [127]. As noted above, it is becoming
increasingly more evident that persistent AF also confers an increased risk of
developing CHE Together with stroke, CHF is the most debilitating and deadly
of cardiovascular disease states [131]. In the Renfrew/Paisley cohort, AF de-
tected in middle-age was associated with a 3.4-fold increased risk of develop-
ing CHF in both men and women [130]. Regardless of the exact relationship
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between AF and CHE the two are often found in the same patient. For exam-
ple, in Scotland the proportion of all patients hospitalized with a diagnosis of
AF and a concurrent coding of CHF was approximately 15% in 1996 [132].
In a more contemporary report from Denmark, the equivalent figure in 1999
was 24% [133].

1.4 Epidemiologic burden of the most common
manifestations of chronic cardiac disease

Chronic angina pectoris

A recent study examined the burden imposed by the most common symp-

tomatic manifestation of CAD, angina pectoris, on the National Health Service

in the United Kingdom in the year 2000 [134]. The United Kingdom (popu-
lation 60 million) has a universal health care system and detailed utilization
and expenditure data that enables a more detailed analysis of these parame-
ters when compared to other countries with more “fractionated” health care
systems. Using the best available data, the study conservatively estimated that
during the year 2000 angina pectoris consumed more than 1% of health care

expenditure. More specifically, it estimated that during the year 2000:

e 634,000 patients (1.1% of the total population) being actively managed for
angina pectoris by their local primary care physician.

e These patients required 2.4 million primary care visits for their condition.

e There were one quarter of a million referrals to hospital outpatient clinics
for specialist investigation and management.

o There were 16 million prescriptions to treat angina pectoris (predominantly
nitrates).

e The total cost of community management of angina pectoris was £172 mil-
lion (the equivalent of almost three pounds sterling per person).

e There were almost 150,000 admissions for angina/unstable angina (i.e. not
including acute myocardial infarction).

o There were almost 120,000 coronary angiograms, coronary artery bypass-
grafts and percutaneous coronary angioplasty procedures with or without a
coronary stent.

o Hospitalized patients required more than half a million outpatient visits (not
including cardiac rehabilitation).

e The total cost of hospital-based management of angina pectoris was al-
most £500 million (the equivalent of more than eight pounds sterling per
person) [134].

Figure 1.14 summarizes the overall burden imposed by angina pectoris in the

UK during the year 2000. The British Heart Foundation also estimates that the

total number of people with a history of angina (i.e. not necessarily treated

but still contributing to disability levels) in 2000/2001 was 2 million (3.3%

of the total population). There were also an additional 275,000 myocardial

infarctions in that year that would have conservatively cost an additional

£1.5 billion (an additional 4% of National Health Service expenditure) [135].
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Figure 1.14 Summary of the economic burden of angina pectoris in the United
Kingdom in the year 2000 [134].

Overall, it has been estimated that coronary heart disease costs £7.5 billion
in direct and indirect expenditure in that country [135]. In the United States
it is now estimated that heart disease costs $US 142.1 billion (2005 figure)
per annum. In 1999 alone, Medicare beneficiaries were paid $US 11 billion
and the number of coronary angiograms (predominantly triggered by angina
pectoris) has risen exponentially, along with other invasive procedures in the
past two decades (from 300,000 in 1979 to 1.4 million in 2002) [136].

Chronic heart failure

An increasing number of population studies have quantified the number of
individuals affected by CHF using different criteria (see Figure 1.14). In recog-
nition of the inherent limitations of defining CHF on the basis of clinical signs
and symptoms in the absence of determining the presence or absence of under-
lying structural or functional heart disease and further recognition that heart
failure is not necessarily confined to those with impaired systolic dysfunction
but can arise when systolic function appears to be preserved (so-called diastolic
heart failure), an increasing number of epidemiologic studies that have directly
measured cardiac function have been undertaken. Those studies that included
more than 1000 subjected and some form of objective measure are summa-
rized in Table 1.4. In most cases these studies have estimated left ventricular
ejection fraction via echocardiography. Based on such data we now know
that in the geographic regions of Europe (6.5 million), Japan (2.4 million),
the USA (5 million) and Australia (0.4 million) a combined total of almost 15
million people are directly affected by CHF [137].
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Table 1.4 Proportion of people with symptomatic or asymptomatic left ventricular
systolic dysfunction, or normal/preserved left ventricular systolic function in
epidemiological studies of heart failure [138-146].

Mean Definition LVSD Symptom-

Location Subjects Ages age of LVSD (%) free (%)
Glasgow (Scotland) [138] 1640 25-74 50 LVEF < 30% 29 48

LVEF < 35% 7.7 77
Birmingham (England) 3960 >45 61 LVEF < 40% 1.8 47
[139]

LVEF < 50% 5.3 61
Rotterdam (The 1698 5595 65 FS < 25% 3.7 60
Netherlands) [140]
Augsburg (Germany) [141] 1866 25-75 50 LVEF < 48% 27 42
Various-CHS (USA) [142] 5201 65-100 73 Abnormal* 3.7

Various-SHS (USA) [143] 3184 45-74 60 Mild (LVEF 40-54%) 11.1 95f
Severe (LVEF < 40%) 2.9 72t

Copenhagen (Denmark) 2158 > 50 FS < 0.26 29 34
[144]
Mean Prevalence Preserved systolic
Location Subjects Ages age of CHF (%) function (%)
Various-CHS (USA) [145] 4842 66-103 78 8.8 55
Rotterdam (The 1698 55-95 65 2.1 71
Netherlands) [140]
Various-SHS (USA) [142] 3184 47-81 60 3.0 53
Portugal [146] 5434 >25 68 4.4 39

LVSD = Left ventricular systolic dysfunction; CHS = Cardiovascular Health Study; FS = fractional
shortening of the left ventricle; LVEF = left ventricular ejection fraction; SHS = Strong Heart
Study (American Indians).

*Qualitative/semiquantitative assessment of left ventricular systolic function.

f No heart failure.

Some of the most reliable epidemiological data on CHF come from reports of
hospital admissions on a country-by-country basis: although these need to be
interpreted with some caution owing to their retrospective nature, variations
in coding practices, and changing admission thresholds over time. It is impor-
tant to note that reports from diverse countries such as Scotland [147], Spain
[148], the USA [149], Sweden [150], New Zealand [151], and The Netherlands
[152] relating to the period 1978 to 1994 showed that heart failure-related
admission rates were increasing. For example, studies undertaken in the UK



Pathophysiology and epidemiologic burden of chronic cardiac disease 33

suggest that 0.2% of the population in the early 1990s were hospitalized for
heart failure per annum, and that such admissions accounted for more than
5% of adult general medicine and geriatric hospital admissions — outnumber-
ing those associated with AMI [147]. In the USA CHF is the most common
cause of hospitalization in people over the age of 65 years [49,100].

Preliminary reports from Scotland [153] and The Netherlands [154], now
supported by similar data from Singapore [155] and Sweden [156] suggest
that the population rate of admissions associated with a primary diagnosis of
CHF have begun to plateau. However, there is little doubt that age-adjusted
admission rates in older individuals continue to rise and the absolute number
of admissions, as a reflection of older societies overall, will also rise. Overall,
the duration of hospital stay associated with CHF is frequently prolonged and
in many cases is rapidly followed by readmission. Within the UK about one-
third of patients are readmitted within 12 months of discharge [153], whilst the
same proportion are reported to be readmitted within six months in the USA
[157]. Such readmission rates are usually higher than the other major causes
of hospitalization, including stroke, hip fracture, and respiratory disease [157].
A recent comparison of readmission rates associated with a number of condi-
tions in three States in the USA and three European countries has highlighted
the difficulty in comparing different regions due to confounding variables
[157]. However, as expected, CHE along with chronic pulmonary disease was
associated with the highest readmission rates in both the US and Europe [157].

In the 1990s it was estimated that the overall cost of managing CHF con-
sumed a significant amount (1-2%) of health-care expenditure in developed
countries [158]. Not surprisingly, hospitalizations represent the costliest (more
than two thirds) component of such expenditure [158]. Given the likelihood
of an increasing number (if not population rates) of heart failure-related hos-
pitalizations in these countries, it is likely that these reported estimates fall
short of the current burden it imposes. Data from the UK best illustrates the
increasing cost of CHF in developed countries (see Figure 1.15) [158].

In 1990 CHF was estimated to cost 1.3% of health care expenditure [158].
Based on a more contemporary estimate, for the year 2000 it is now estimated
to consume approximately 2.1% of expenditure (based on 1990 equivalent
expenditure levels) and, when the cost of hospitalization associated with a
secondary diagnosis of CHF is also considered, this figure rises markedly to 4%
[159]. The comparative profile of CHF in the UK for the year 2000, relative to
that shown for angina pectoris (see Figure 4.1) (the same methods were used
to derive key estimates) is presented in Figure 1.16 [159].

Given the complicated messages imparted by indications that the common
precursors of CHF are under some control but some new precursors (e.g. obe-
sity [160]) are not, trends indicating falling incidence rates and what appears
to be more prolonged survival associated with the syndrome, predicting the
future is fraught with uncertainty. However, the progressive ageing of the
population (i.e. substantially more people at risk of developing heart disease,
hypertension and then CHF) is a known factor that is likely to require a major



34 Chapter 1

NZ (1988) - | NZ $73m (74%)

Sweden (1996) | SEK 2579m (74%)
UK (1990) | T <UK 360m (60%)

France (1990) . ] FF 11.4b (64%)
USA (1989) | $us 9b (71%)
NL (1988) | NLG 444m (67%) )
UK (2000) R £UK 1042m (70%)
0.0 ol.s 1jo 1..5 2?0

Percentage of total health care expenditure

Figure 1.15 The increasing cost of chronic heart failure in developed countries [158].
Percentages shown in parentheses represent the proportion of expenditure relating to
hospital-based costs (FF, French francs; NLG, Netherlands guilders; SEK, Swedish
kronor; b, billion; m, million).

change in the underlying incidence of CHF to prevent a sustained epidemic.
Based on recent trends demonstrating that the related epidemic has indeed
stabilized but will likely be magnified by the ageing of the population, we
recently reported the likely impact of current trends on the prevalence and
morbidity associated with CHF in Scotland — see Figure 1.17 [161]. This figure
shows that the most likely scenario is a gradual but still substantial increase
in CHF-related prevalence and health care activity over the next decade and

Community care

650 000 GP referred OPD visits (£35.2 m)
2.1 m prescriptions (£128.6 m)
2.2 m days of nursing home care (£105.7 m) *

988 000 individuals
with CHF

¢ o "
300 000 post-discharge OPD visits (£17.3 m)
176 000 secondary admissions (£645.6 m) *

Hospital care

Figure 1.16 Comparative profile of chronic heart failure in the UK for the year 2000,
relative to that shown for angina pectoris [159].
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Figure 1.17 The likely impact of current trends on the prevalence and morbidity
associated with CHF in Scotland over the next 15 years [161].

beyond. Overall, it is projected that the number of men and women affected
by CHF will increase by 31% and 17 % respectively, with 52% more male and
16% more female incident admissions, respectively [161]. Certainly, these
figures are far less dramatic than previously predicted [162,163] and the pre-
diction that more men than women affected is markedly different from the
current profile of CHF in many countries.

There is little doubt, therefore, that the doubling in CHF-related costs in the
UK during the period 1990-2000 will not be an isolated event — particularly
given the prediction of increasing CHF-related hospitalizations. As the expe-
rience of CHF has been remarkably similar in all developed countries there is
also little doubt that its “international” cost will also continue to rise without
substantial changes in its prevention and management.

Chronic atrial fibrillation

Using large-scale, population-based data, Feinberg and colleagues estimated
that 0.9% of the US population (2.2 million) in 1995 was affected by paroxys-
mal or sustained AF at any one time [164]. Similarly, using reliable UK data, it
was estimated that a similar proportion of the UK population were affected by
AF that year [165]. Based on the ageing UK population and increasing preva-
lence rates, it was further estimated that the prevalence of AF had risen to
just over 1% of the UK population in the year 2000 [165]. Large population-
based studies [117,130,165,166] show a clear linear relationship between the
prevalence of AF and advancing age: in developed countries, more than 5%
of those aged 65 years or more are likely to be affected by AF at any one time
and, as shown above, the proportion of such individuals within the population
is steadily increasing.
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Regardless of the cohort and type of study, AF has been shown to be a
significant marker of future morbidity. For example, a small number of epi-
demiologic studies have examined the rate of AF-related hospitalization over
a prolonged period of follow-up in specific population cohorts. For example,
Wilhelmen and colleagues examined incident admissions relating to AF in
the Multifactor Primary Prevention Study cohort in Sweden. During 27 years
follow-up (mean 25.2 years), a total of 754 men (10.1%) were hospitalized
with AF as a principal or contributory diagnosis [167]. Similarly, we examined
the frequency of AF-related admissions in the similarly aged Renfrew/Paisley
cohort in the UK over a shorter period (i.e. they were younger at the comple-
tion of study follow-up). During a 20-year follow-up, a similar proportion of
men and women (3.6% and 3.4%, respectively) were discharged from hospi-
tal with a diagnosis of AF [166].

A number of studies have now examined trends in hospitalizations associ-
ated with AF in whole populations. In a study of the number of patients dis-
charged from short-stay hospitals in the USA between 1982 and 1993 with a
diagnosis of AF, a 2.1-fold increase in such admissions was observed [168]. This
increase was observed in both the elderly (from 30.6 to 59.5/10,000 in those
aged =65 years) and younger patients (from 7.9 to 11.5/10,000 in those aged
<65 years) [168]. Similar increases have been observed in Scotland during the
period 1985-1996. For example, the population rate of AF-related admissions
in men rose from 7.3 to 16.6/10,000 in those aged 45-65 years and from 16.6
t0 54.9/10,000 in those aged >65 years [169]. Figure 1.18 shows the dramatic
increase in the total number of AF-related admissions observed during this
period in Scotland. In a recent examination of incident admissions for AF in
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Figure 1.18 Total number of AF-related admissions observed in Scotland during the
period of 1985-1996 [169].
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Figure 1.19 Predicted future burden of atrial fibrillation in the UK [171].

Denmark during the period 1980-1990, Frost and colleagues found that the
annual incidence of AF increased from 1.98/10,000 individuals aged 40-89
years in 1980 to 4.38/10,000 individual in the same age group in 1999 [133].
Given that the population prevalence of AF has increased dramatically in
the past two decades, it is more than likely to continue rise in the foreseeable
future because of two interrelating factors that have already underpinned the
well documented epidemic of CHF described above [170]. Firstly, improved
survival rates in those with coronary heart disease and hypertension (two
common precursors of AF) and, secondly, the general ageing of the popula-
tion. Based on the Scottish data described above, it has been calculated that
the number of men and women being treated for AF in the UK will increase
from about 550,000 (just under 1% of the total population) to 800,000 by
the year 2020 [171]. This represents a 45% increase in cases of AF over two
decades. Similar rises have been predicted in the US population [164,168].
Figure 1.19 shows the likely increase in AF-related hospitalization (primary
diagnosis only) in Scotland based on population changes alone (Model A) or,
the more likely scenario, of steadily increasing hospitalization rates combined
with the ageing population (Model B): the latter profile is similar to that ob-
served in relation to CHF during the last two decades of the 20th century [167].
Given that there is no cure for coronary heart disease, only better palliative
treatment, and the progressive ageing of the population, most experts agree
that the epidemic of AF is likely to be sustained in the foreseeable future.
The likely rise in AF-related hospitalization rates is extremely significant
given that like many other chronic disease states (particularly CHF), AF ex-
erts is greatest cost burden on the hospital sector (see section above). How-
ever, there have been very few studies that have specifically quantified the
economic burden of AF in the same way that other significant cardiac disease
states such as stroke [172] and CHF [159]. As AF is a major trigger for stroke,
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Figure 1.20 Summary of the economic burden of atrial fibrillation in the United
Kingdom (year 2000) [165].

chronic heart failure, respiratory failure and a major complication following
open- heart surgery, it undoubtedly exerts a significant burden on the health
care system but is largely underestimated [165]. For example, a recent study
of resource utilization related to AF following coronary artery bypass grafting
in the US, found that 33% of patients developed AF postoperatively for the
first time and that they had significantly higher post-operative charges (mean
difference $US 6356: P < 0.001) compared to those without AF [173]. Using
the same methodology as that used to calculate the cost of angina pectoris
[134] and CHF [159] we recently examined the cost of AF to the National
Health Service in the UK during the years 1995 and 2000 [165]. During this
period we estimated that the direct cost of AF had increased by over 50%
[165]. As such it currently consumes around 1% of health care expenditure
and indirectly contributes to an additional 2% of such costs [165]. As ex-
pected, hospital admissions account for about 60% of AF-related expenditure
[165]. It should be noted once again, however, that the majority of health
care activity relating to AF and other forms of chronic cardiac disease, occurs
in the community. As indicated by Figure 1.20 major health care costs include
visits to general practitioners and drug therapy — particularly anticoagulation
therapy requiring active monitoring of coagulation status [165].

1.5 The overall cost burden of chronic cardiac disease

In order to place these three common manifestations of chronic cardiac dis-
ease into perspective, Figure 1.21 shows their relative cost to the UK health
care system in the year 2000 [134,159,165]. It should be noted that the cost
of these chronic conditions is not duplicated and that while they consumed
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Figure 1.21 Relative cost to UK health system in the year 2000 of three most
common chronic cardiac diseases: chronic angina pectoris, chronic heart failure, and
chronic atrial fibrillation [134,159,165].

a combined 5% of direct health care expenditure in that country, when con-
sidering their interaction with other cardiovascular conditions (e.g. stroke)
this cost rises to more than 10% of health care expenditure. Moreover, given
that UK revascularization procedures are far below those commonly applied
in the United States and Europe [174], sensitivity analyses showed that these
expensive procedures would increase the cost of angina pectoris by more than
15% and that cardiac rehabilitation most probably cost an additional 11% in
health care expenditure for that condition [134]. Similarly, when considering
the emergence of CHF management programs [175] and invasive devices (e.g.
implantable cardiac defibrillators and sophisticated pacing devices) the likely
cost of managing CHF will continue to rise dramatically in the foreseeable
future without dramatic changes in the pattern of health care delivery (hence
this book!!).



CHAPTER 2

Key therapeutic targets in
chronic cardiac care

2.1 Introduction

As described in Chapter 1, the number of elderly individuals developing a
chronic cardiac condition (whether it be chronic angina pectoris, CHF or AF),
is likely to increase within ageing Western populations. Figure 2.1 outlines
the typical case history of a male who had a number of strong risk factors for
coronary heart disease in middle age, who eventually experienced a nonfa-
tal acute coronary event (an inferior AMI) that, when combined with a long
history of uncontrolled systolic hypertension, ultimately led to CHF, chronic
angina pectoris (with a strong decubitus component due to cardiomyopathy),
AF and sudden cardiac death. The complexities of managing such an individual
with concurrent disease states that complicate the intention and application
of treatment cannot be overstated. For example, many patients who would
otherwise benefit from the prescription of an angiotensin receptor antagonist
or a beta-blocker for CHF secondary to impaired left ventricular systolic dys-
function are unable to tolerate such therapy due to concurrent renovascular
disease and/or sick sinus syndrome.

In effectively dealing with chronic cardiac disease, therefore, there are com-
peting priorities that often complicate attempts to draw up clear and precise
therapeutic goals from both the patient and treating health care professional’s
perspective [176]. As indicated by Figure 2.1, however, there are often clear
phases in the natural history of chronic cardiac disease that “anchor” the mind-
set and purpose of supportive and therapeutic management of the underlying
disease relative to an individual’s life-situation (i.e. middle-age versus beyond
normal life-expectancy). These phases include:

e Primary prevention. In the absence of any signs of overt symptoms of heart
disease there is an onus on someone “at risk” (remembering that any ageing
adult man or woman is at risk!) to adopt a healthy lifestyle to prevent its
development — particularly sudden cardiac death. Supportive strategies at
the primary care level to detect any underlying risk factors (e.g. obesity,
Type II diabetes and/or hypertension) and address them via lifestyle advice
(e.g. low-fat diet and greater exercise) and/or more active interventions
(e.g. lipid-lowering agents) is essential to prevent or even delay the onset of
heart disease. Of course, those who see little reason to seek treatment/advice

40
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Figure 2.1 A case history of chronic cardiac disease: phases of management.

and/or adopt healthier lifestyles are clearly more likely to develop heart
disease and move to the next phase!

o Secondary prevention/cardiac rehabilitation. Once an individual has “revealed”
that they have underlying heart disease (most commonly due to a nonfa-
tal syncopal attack, cardiac arrest or acute coronary syndrome), the health
care system moves into “high alert” to prevent the survivors from rapidly
progressing towards a chronic or even rapidly terminal cardiac condition:
sometimes this is unavoidable, but, as noted in Chapter 1, there is evidence
to suggest that we are becoming more adept, at the population level, at de-
laying the onset of chronic cardiac disease (most notably CHF). Secondary
prevention often occurs in isolation to primary prevention, in that many
individuals do not represent “primary prevention failures” but are new to
the preventative process: even though it now occurs when they have devel-
oped an overt version of the disease. The key principles of modifying major
risk factors, however, remain the same with the exception that affected
individuals are typically symptom-free once they have received definitive
treatment (e.g. undergoing placement of a drug-eluting stent for an occlu-
sive lesion in the left-anterior descending coronary artery that triggered an
acute coronary syndrome).

o Chronic cardiac care. It is only when an individual is chronically impaired or
affected by ongoing symptoms relating to their underlying heart disease that
the concept of chronic cardiac care is applied. Often this occurs when “sec-
ondary prevention” fails and they suffer a second or even third event (e.g. a



42  Chapter 2

recurrent AMI). Unfortunately, there are very few studies that have exam-
ined the natural history of heart disease in a whole population. Anecdotal
evidence suggests that the permutations for acute on chronic manifesta-
tions of heart disease are complex and that a generic and often “reactive”
approach to management is often adopted. Clearly, this book outlines a
more individualized and “proactive” approach to management by stressing
the importance of maintaining “secondary prevention” and working with
the individual and the best aspects of the local health care system in or-
der to optimize treatment strategies (see Chapters 5 and 6) and improve
subsequent health outcomes.

e Palliative care. Being proactive in terms of dealing with chronic cardiac dis-
ease at one end of the spectrum (i.e. when a person first requires careful
management) also predicates being proactive at the other end of that dis-
ease spectrum: when the underlying heart disease has become terminal and
irreversible and preventative and treatment strategies, therefore, have no
relevance in terms of improving an individuals quality of life, but when the
goal of ensuring a quality end-of-life becomes the primary objective of care.

Viewed from a hierarchical perspective, it is pragmatic to consider the prin-
ciples of management that underpin that phase of the patient’s life cycle and
cardiac pathology as “active” until clearly superseded by the competing prior-
ities of the subsequent or even distal phase of the disease process (depending
on the speed of transition and consolidation of cardiac function). As indicated
by the title and articulated more fully in the Preface, this book is dedicated
to improving outcomes in those who have already developed chronic cardiac
disease. It is important to note, however, that rather than singularly focussing
on “disease management” (refer to Chapter 4), this book strongly emphasizes
the parallel need to address modifiable contributors (so-called risk factors) to
the emergence of confounding and more disabling cardiovascular conditions
(e.g. AF-related thromboemobolic stroke), in addition to slowing the progres-
sion of the primary cardiac disease state (e.g. coronary artery disease) — (refer
to Chapter 3). It also emphasizes the need to consider palliation (i.e. focussing
on quality-end-of-life, instead of prolonging life through active interventions)
when it is clear that an individual has reached the terminal phase of their dis-
ease process.

It is within this context that following sections of this chapter outline the
key therapeutic goals that underpin the secondary prevention, treatment, and
palliative care management of individuals affected by chronic cardiac disease.
These sections are designed to provide an overview of the recommendations
emanating from expert guidelines published via key organizations, (e.g. the
European Society of Cardiology and the American Heart Association). As with
other peak organizations dedicated to combating cardiovascular disease at the
population level, both have specific processes for producing guidelines and,
indeed, implementing them:

o “Get With The Guidelines™ (GWTG) is the premier hospital-based qual-
ity improvement program for the American Heart Association and the
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American Stroke Association. It empowers health care provider teams to
consistently treat patients with the most updated treatment guidelines.”
[http://www.americanheart.org/presenter.jhtml?identifier=1165-Accessed
July 2005].

» “Essential documents for cardiology professionals and the related healthcare
industry. ESC Guidelines are the flagship scientific products of the Society.”
[http://www.escardio.org/knowledge/guidelines/ — Accessed July 2005].

Most of the guidelines now produced by these organizations are available as
“downloads” to personal computers and more practically, to handheld com-
puters. However, it is important to reemphasize the need for a structured pro-
gram to tailor individual management of patients in whom complex decisions
need to be made based on the presence of parallel disease states, individual
responses to treatment, and the overall context in which a person is living
with, or indeed, dying from chronic cardiac disease.

2.2 Minimizing the impact of cardiac risk factors:
a lifetime task

As indicated above, the arbitrary use of terms such as “primary” and “sec-
ondary” prevention mask the importance of minimizing the impact of modi-
fiable risk factors not only before heart disease has occurred, but also after it
has evolved into a chronic manifestation. The only time to stop any efforts to
improve a person’s risk-factor profile/susceptibility to disease progression, is
when a conscious decision has been made to: (i) accept the full consequences
of not addressing the “fuel(s)” that typically drive the progression of the dis-
ease (and therefore progressively debilitating symptoms) and/or, (ii) shift the
focus of management to a predominantly palliative care approach.

The following therapeutic targets in relation to secondary prevention of
heart disease are largely based on the following guidelines:

Smith SC Jr., Blair SN, Bonow RO, et al. on behalf of The Healthcare
Professionals from the American Heart Association and the American
College of Cardiology. AHA/ACC Guidelines for preventing heart attack
and death in patients with atherosclerotic cardiovascular disease. 2001
update. Circulation 2001; 104:1577-1579.

De Backer G, Ambrosioni E, Borch-Johnsen et al. on behalf of The Third
Joint Task Force of the European and other societies on cardiovascular
disease prevention in clinical practice. European guidelines on
cardiovascular disease prevention in clinical practice. Eur Heart J 2003;
24: 1601-1610.

Guiding principles of management. There is little doubt that there is increasing
evidence to suggest that “aggressive” risk reduction on therapies for individuals
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with and without established cardiovascular disease have steadily reorientated
the therapeutic targets (e.g. blood pressure and total cholesterol levels) that
will yield the greatest benefits in terms of both “primary” and “secondary”
prevention.

Key therapeutic targets. Table 2.1 is adapted from the summary statements issued
by the AHA/ACC and ESC statements (listed above) in respect to the key ther-
apeutic targets required to minimize the risk of further cardiovascular events
in individuals already affected by the disease. These targets are a constant for all
affected individuals unless treatment of the underlying process and/or com-
plications from other conditions predicates otherwise. A conscious decision to
“abandon” these targets should always be made on a proactive rather than
passive basis.

Note: In primary prevention there are well-developed risk assessment tools
(e.g. the ESCs Score System and the Framingham Cardiac Risk Assessment
Score) to determine an individual’s 5- to 10-year risk of experiencing a fatal
cardiac event (typically taking into account their age, sex, smoking status,
lipid profile, and blood pressure). It must be assumed that any individual who
has survived an initial cardiac event and/or developed chronic symptoms is at
high risk for a premature fatal event!

2.3 Living with cardiac disease: improving duration
and quality of life

As discussed in Chapter 1, the most common manifestations of heart dis-
ease in our ageing populations, and the predominant focus of this book, are
chronic angina pectoris, CHF, and AF. As such, they often represent the fail-
ure of both primary and secondary prevention strategies to completely halt
the progressive nature of deteriorating cardiac function and structure due to
the inevitable effects of age complicated by increased cardiac stress (e.g. due
to systolic hypertension or valvular dysfunction) and/or repeated insults (e.g.
due to myocardial ischemia).

Guiding principles. Although these three conditions typically emerge at different

stages of the disease process and require distinct therapeutic strategies (see

below) the overriding goals of management for these conditions are the same:

1 Slow and even reverse disease progression by addressing precipitating fac-
tors.

2 Minimize chronic disabling symptoms and therefore improve quality of life.

3 Minimize acute exacerbations that can impair quality of life and also lead to
recurrently and costly hospitalizations and other expensive forms of health
care.

4 Prolong survival without compromising on the quality of life.

As represented in Figure 2.1, these goals become progressively harder to

achieve in those individuals who typically survive long enough to develop

all three forms of chronic heart disease in addition to other significant forms
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Table 2.1 Key therapeutic targets in secondary prevention.

Risk behavior/factor

Therapeutic target

Recommended action(s)

Smoking tobacco

Hypertension

Abnormal lipid profile

Sedentary lifestyle

Overweight/obesity*

Diabetes/metabolic
syndrome*

Preventative pharma-
cologic therapies

Complete cessation

Minimum of < 140/90
mmHg OR < 130/80 in
those with CHF, renal
failure, or diabetes

Total cholesterol level
< 4.5 mmol/L
(175 mg/dl)

Low density lipids
< 2.5 mmol/L
(100 mg/dl)

Minimum of 30
minutes moderate to
high intensity exercise
3-4 times per week

Body mass index
18.5 to 24.9 kg/m?

Waist circumference:
< 100 cm in men and
<90 cm in women

HbA1. < 7%

Antiplatelet therapy

ACE inhibitors

Beta-blockers

e Self-motivation to quit smoking

e Supportive cessation programs

¢ Avoid second-hand smoke

o Nicotine replacement or buproprion

o Lifestyle modification: weight control,
exercise, moderate sodium intake,
increase fruit, vegetable, and low-fat
dairy products

e Antihypertensive therapy on an
individual basis

¢ Dietary modification: reduced fat intake
(supplemental omega-3 fatty acids)

o Lifestyle modification: weight control
and exercise

¢ Lipid lowering agents: statin +/— fibrate

o Assess risk of potential adverse effects
(much lower than often predicted)

o Self-motivated programs around daily
activities

e Formal exercise programs

e Self-motivated program

e Dietary modification (as above)

o Lifestyle modification (as above)

e Formal exercise programs

e Formal dietary management programs

e Dietary management
e Optimize exercise and lipid profile
¢ Hypoglycemic therapy

e Aspirin 75 to 325 mg/day in majority of
patients

e Clopidogrel 75mg/day

e Warfarin titrated to INR of 2.0 to 3.0

e Chronic therapy titrated to highest
therapeutic dose in all patients with
coronary heart disease: unequivocal
recommendation in those with diabetes
or left ventricular systolic dysfunction

e Chronic therapy in those with an ACS
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of cardiorespiratory disease. The following sections summarize and interpret
(as will be noted in Chapter 7, it is important to consult the latest detailed
guidelines in developing protocols) therapeutic targets specific to each of these
conditions: remembering that any attempts to accommodate the “cookbook”
approach offered by expert guidelines becomes progressively harder to apply
with competing therapeutic priorities and the needs of the individual [176].
Ultimately, the clinical support and management of affected patients has to
take into account those symptoms that most affect them in conjunction with
any consequences (i.e. reduced survival) derived from selecting specific ther-
apeutic targets.

The following therapeutic targets in relation to optimizing outcomes in
chronic angina pectoris are largely based on the following guidelines:

Task Force of the European Society of Cardiology. Management of stable
angina pectoris. Eur Heart J 1997; 18:394-413.

Mannheimer C, Camici P, Chester MR, et al., on behalf of The Joint
Study Group on the treatment of refractory angina. The problem of
chronic refractory angina. Fur Heart J 2002; 23:355-370.

Gibbon RJ, Abrams J, Chatterjee K, et al., on behalf of The ACC/AHA
Task Force on Practice Guidelines (Committee on the management of
patients with chronic stable angina). ACC/AHA 2002 Guideline update
for the management of patients with chronic stable angina — summary
article. Circulation 2003; 107:149-158.

Key therapeutic targets in chronic angina pectoris

A large proportion of the recommendations relating to those affected by

chronic angina pectoris are consistent with the therapeutic targets relating

to secondary prevention outlined in Table 2.1. Other than addressing the tra-
ditional risk factors at the individual level (e.g. smoking and hypertension),
it is clear that the emerging role of the “metabolic syndrome” (comprising

a number interrelated risk factors and pathological processes) has assumed

increasing importance in slowing the progression of coronary artery disease:

the concept of “absolute” versus “relative” risk, whereby the combined pres-
ence of risk factors is used to calculate the probability (in absolute percentage
terms) of a coronary event (fatal or otherwise) occurring with a defined period

(usually 10 years). In terms of the active management of this condition, there

are three key therapeutic targets or goals:

1 Accurately determine the extent of the disease. Coronary angiography remains
the gold standard method for determining the presence and extent of the
disease. However, a number of investigations including 12-lead ECG, ECG
stress testing, ambulatory EGC monitoring, echocardiography (both at rest
and stress echocardiography) and nuclear imaging techniques, provide fur-
ther information concerning the extent of myocardial ischemia, its effects
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on myocardial function and, importantly, whether or not revascularization
(in the form of coronary angioplasty or coronary artery bypass) will address
areas of reversible ischemia (i.e. stunned or hibernating myocardium) as
opposed to those areas with fixed perfusion defects or myocardial necrosis.

2 Optimal pharmacotherapy. Consistent with the recommendations outlined in
Table 2.1 all patients with chronic angina pectoris should have their lipid
profile and subsequent suitability for dietary modification and/or prescribed
statin therapy assessed in addition to the application of antiplatelet therapy.
The three major classes of drug used to reduce the extent of myocardial
ischemia and, therefore, anginal symptoms are nitrates (both in terms of
acute sublingual therapy for angina pectoris on exertion and as chronic
therapy in the form of longer-acting preparations), beta-blockers and cal-
cium antagonists. As noted by the ACC/AHA expert committee, all three
forms of pharmacotherapy in appropriate doses can be effectively used to
limit anginal symptoms. However, individual variability in respect to both
their beneficial and potential adverse effects is common.

3 Revascularization. Given an accurate determination of the extent of ischemia
and its reversible component, there is a clear role for revascularization —
particularly when there are target lesions that can be targeted via a coro-
nary artery bypass or, more frequently in recent years, via percutaneous
transluminal coronary angioplasty with the additional use of a drug-eluting
stent designed to reduce reocclusion by inhibiting local thrombus formation
and fibrosis.

Despite meeting many of the therapeutic goals and targets outlined above,

a significant proportion of individuals suffer from chronic refractory angina.

Moreover, given the fact that current therapeutics (despite their short-term

efficacy) do not address the underlying progression of the disease with age

(and contributory conditions) and the progressive ageing of the population,

will no doubt lead to an increased number of affected individuals. It is within

this context that in the past few years there has been consideration of a new
and “novel” range of pharmacologic agents to combat this condition. In partic-
ular novel “metabolic” agents that appear to have an “oxygen-sparing” effect
and therefore minimize underlying myocardial ischemia appear to markedly
improve anginal symptoms in those with refractory angina pectoris. For ex-
ample, perhexiline an antianginal agent that was first introduced in the 1970s
but discarded in the 1980s has been recently reintroduced in patients with
refractory angina due to a better understanding of its complex pharmacody-
namic and pharmacokinetic profile and safer use of the drug via therapeutic
drug monitoring [177]. Perhexiline acts prophylactically in chronic refrac-
tory angina via the inhibition of a key enzyme involved in normal cardiac
metabolism [178]. This inhibition leads to a change in myocardial metabolism
substrate selection from free-fatty acids to glucose. This change improves car-
diac efficiency, by reducing oxygen demand and removing intracellular toxins
[178]. This “new old” drug has proved to be the forerunner of a range of other
“metabolic” agents including trimetazidine, ranolazine, and etomoxir [179].
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Note: The metabolic syndrome is defined by the ACC/AHA as the combina-
tion of abdominal obesity, abnormal lipid profile (i.e. elevated total cholesterol
level and abnormal high versus low density lipid level), hypertension and el-
evated serum glucose levels.

The following therapeutic targets in relation to optimizing outcomes in
CHF are largely based on the following guidelines:

Swedberg K, Cleland J, Dargie H, Drexler H, Follath E on behalf of the
Task Force for the Diagnosis and Treatment of Chronic Heart Failure of
the European Society of Cardiology Guidelines for the diagnosis and
treatment of chronic heart failure: executive summary (update 2005):
The Task Force for the Diagnosis and Treatment of Chronic Heart Failure
of the European Society of Cardiology. Eur Heart J 2005; 26(11):1115—
1140.

Hunt SA, Baker DW, Chin MH, Cinquegrani MP, Feldman AM, on behalf
of the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Committee to Revise the 1995 Guidelines
for the evaluation and management of heart failure); International
Society for Heart and Lung Transplantation; Heart Failure Society of
America ACC/AHA Guidelines for the evaluation and management of
chronic heart failure in the adult: executive summary a report of the
American College of Cardiology/American Heart Association Task Force
on Practice Guidelines (Committee to Revise the 1995 Guidelines for the
evaluation and management of heart failure). Developed in
collaboration with the International Society for Heart and Lung
Transplantation; endorsed by the Heart Failure Society of America.
Circulation 2001; 104(24):2996-3007.

Krum, H., Jelinek, M., Stewart, S., Sindone, A., Hawkes, A., Atherton, J.
On behalf of the National Heart Foundation of Australia and Cardiac
Society of Australia and New Zealand Chronic Heart Failure Clinical
Practice Guidelines Expert Writing Panel. Guidelines for the Prevention,
Detection and Management of People with Chronic Heart Failure in
Australia, 2006.

Key therapeutic targets in chronic heart failure

There is little doubt that the complexity of CHF and concurrent disease states
that usually complicate its management (see the next section on AF as an ex-
ample!) means that optimizing the management of this syndrome is extremely
challenging. As the frequent “bridge” between the first signs of chronic cardiac
disease and death, the purpose and direction of that management can rapidly
change. Consistent with this book’s consistent emphasis on secondary preven-
tion and delaying the progression of the underlying pathology, it is relevant
to refer to the recent update of the AHA/ACC guidelines for the management
of CHE. In response to the evolving epidemiologic profile of this syndrome,
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this expert committee proposed a more proactive way to classify and tackle a
sustained epidemic of CHF. As such, they identified four key stages of heart
failure with the following features:

Stage A Individuals at high-risk of developing heart failure: those with pre-
existing hypertension, coronary artery disease, left bundle branch
block, diabetes and a body mass index of > 30 kg/m? (obesity).

Stage B Individuals with previous AMI, asymptomatic valvular disease,
and/or asymptomatic left ventricular systolic dysfunction (so-called
asymptomatic or “latent” heart failure).

Stage C Individuals with symptomatic heart failure (CHF).

Stage D Patients with severe CHF who have been admitted to hospital.

Once an individual has developed CHF (i.e. a symptomatic form of heart fail-

ure), there are a range of therapeutic targets that, if achieved, will potentially

improve quality of life, reduce morbidity and prolong the life of the affected
individual (remembering that there is no cure for CHF). These include:

1 Accurately determine the presence and extent of the syndrome. Although there is an
evolving role for screening “at risk” individuals via elevated brain natriuretic
peptide levels, diagnosis of CHF is based on the combination of clinical fea-
tures, chest radiography in the acute phase, and objective measurement of
ventricular function (most commonly echocardiography) to determine the
presence of left ventricular systolic dysfunction or abnormal filling pressures
or relaxation indicative of “diastolic heart failure” in the absence of systolic
dysfunction. Consistent with the management of chronic angina pectoris,
there is also a clear role for nuclear cardiological testing, stress echocardio-
graphy, and positron emission tomography to assess potential reversibility
of ischemia and viability of myocardium in those with concurrent evidence
of active coronary heart disease.

2 Optimal pharmacotherapy. Angiotensin-converting enzyme (ACE) inhibitors
(e.g. enalapril) are the cornerstones of pharmacological therapy to pre-
vent disease progression and prolong survival. Similarly, beta-blockers (e.g.
carvedilol) prolong survival when added to ACE inhibitors in symptomatic
patients. Diuretics (predominantly loop diuretics) provide symptom relief
and restoration or maintenance of euvolemia in those individuals who ex-
perience cardiopulmonary congestion (as demonstrated by pulmonary or
peripheral edema). In those with more advanced CHF (i.e. remain symp-
tomatic despite the application of ACE inhibitors and beta-blockers), digoxin
and spironolactone, angiotensin II receptor antagonists (e.g. candersar-
tan), and digoxin have the potential to improve quality of life, prevent
morbidity, and prolong survival.

3 Adjunctive device therapy. Biventricular pacing may have a role in those in-
dividuals in NYHA functional Class III or IV with wide QRS complexes in
improving exercise tolerance and quality of life. Moreover, implantable car-
dioverter defibrillators have been shown to reduce the risk of sudden cardiac
death (a major cause of death) in patients with CHF and severe systolic dys-
function of the left ventricle. Pacing may be needed to treat symptomatic
bradyarrhythmias and/or sick-sinus syndrome. If possible, atrioventricular
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synchrony should be maintained due to the significant contribution of atrial
filling to cardiac output in CHF. Upgrading a ventricular pacemaker to a
dual-chamber device should be considered in patients with CHF who have
maintained sinus rhythm.

4 Optimal nonpharmacological strategies. A range of adjunctive strategies can
be used to improve the quality of life of affected individuals and, poten-
tially, avoid clinical crises and prolong survival. These include careful fluid
management: wherever possible, determine the patient’s ideal “dry or eu-
volemic” weight (when a patient who has had signs of fluid retention after
diuretic treatment reaches a steady weight at which there are no further
signs of fluid overload). Using this ideal weight as a goal, encourage patients
to weigh themselves daily, record it in a diary and adjust their fluid intake
and use of diuretic therapy (as a flexible regimen) accordingly. As malnu-
trition, cardiac cachexia, and anemia are common problems that contribute
to the debilitating symptoms of weakness and fatigue associated with CHF-
affected individuals need to be thoroughly investigated for the underlying
cause (e.g. intestinal malabsorption due to chronic ischemia, hepatomegaly,
or iron-deficiency) and referred to specialist dietary intervention/nutritional
support via a qualified dietician (e.g. to be prescribed a specific sodium re-
stricted diet plus supplemental vitamins). Contrary to conventional think-
ing, there are also theoretical benefits of promoting exercise in CHF to
reverse associated deconditioning of peripheral and respiratory muscles in
addition to improving endothelial function. Meta-analyses demonstrate that
inhospital and home exercise training programs for CHF can be successtully
applied without significant adverse effects. Improved outcomes associated
with reported programs include increased exercise capacity, decreased rest-
ing catecholamines, improved heart rate variability and, most importantly,
quality of life.

The following therapeutic targets in relation to optimizing outcomes in
AF are largely based on the following guidelines:

American College of Cardiology/American Heart Association Task Force
on Practice Guidelines and the European Society of Cardiology
Committee for Practice Guidelines and Policy Conferences (Committee
to Develop Guidelines for the management of patients with atrial
fibrillation). ACC/AHA/ESC Guidelines for the management of patients
with atrial fibrillation: executive summary. Circulation 2001; 104:2118-
2150.

Key therapeutic targets in atrial fibrillation

Because AF typically emerges in much older individuals in whom chronic car-
diac disease is already well established, there is a natural temptation to concen-
trate solely on passively controlling this arrhythmia. However, as emphasized
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in the previous sections, unless there has been a conscious decision to adopt

a palliative approach, there are strong clinical and pathological reasons why

proactively targeting the typical precursors and risk factors that “drive” AF:

particularly in terms of preventing “malignant” paroxysmal events and/or
increasing the likelihood of the underlying cardiac rhythm evolving into per-
sistent AF.

It is within this context that there are three overriding principles that un-
derpin the management of AF:

1 Reestablish normal sinus rhythm.

2 If unable to permanently reestablish normal sinus rhythm, minimize the ab-
solute time spent in AF and aggressively control the underlying ventricular
rate.”

3 Minimize the thromboembolic risk imposed by AF.
Unfortunately, all three are difficult to achieve given the combination of the
typical age of affected individuals, the need for close surveillance/monitoring,
the fine line associated with the risk-benefits provided by current therapeu-
tics and the presence of confounding comorbidities. In terms of the active
management of this arrhythmia, there are a number of therapeutic targets or
goals:

1 Accurately determine what form of AF is present. An immediate diagnosis of AF
requires documentation of a single-lead ECG. However, vital information
(e.g. LV hypertrophy, bundle branch block) is gained from a 12-lead ECG. If
there is evidence of sporadic events or indeed a more permanent form of AE,
a 24-hour Holter monitor should be applied and carefully analyzed. Addi-
tional electrophysiology studies, where appropriate, will determine whether
of not the arrhythmia can be terminated (e.g. via an ablation procedure),
clarity the mechanism of an associated wide QRS-complex tachycardia and
identify any predisposing arrhythmias such as paroxysmal supraventricu-
lar tachycardia. Similarly, exercise testing can provide vital information in
terms of an “inducible” component with exercise and/or the adequacy of
ventricular rate control.

2 Determine the extent of thromboembolic risk. Given the close association between
AF and stroke, it important to categorize the risk of a future thromboembolic
event. Overall, individuals with nonvalvular AF have a six-fold increased
risk of thromboembolism: the major risk factors for an ischemic stroke and
systemic embolism being prior history of the same, hypertension, CHF, ad-
vancing age (particularly beyond 65 years of age), diabetes and coronary
artery disease. In this context, transesophageal echocardiography is also
vital to determine the presence of thrombus in the left atrial appendage

“There is still debate concerning the relative merits of aggressively controlling the
ventricular rate in AF versus administering potentially toxic pharmacologic agents to
maintain sinus rhythm. This issue further emphasizes the need for individually tailored
management.
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(this is a contraindication for electrical cardioversion). As thyrotoxicosis
also increases the risk of AF and resistance to cardioversion, thyroid func-
tion should also be routinely assessed and appropriately managed. Any
individual aged 65 years or more with any of the above risk factors should
be considered as “high risk” in this regard.

3 Determine the extent of associated cardiac dysfunction. A range of other standard
cardiorespiratory investigations, including chest radiography and transtho-
racic echocardiography should be used to determine any contributory car-
diac abnormalities (e.g. valvular dysfunction, left ventricular systolic dys-
function, and chronic respiratory disease).

4 Converting the AF to sinus rhythm. This can be attempted with either electrical
or pharmacological cardioversion: the latter appears to be more efficacious
when initiated within seven days of the onset of AF and the former is
particularly indicated in paroxysmal AF associated with a rapid ventricular
response and a hemodynamic/ischemic crisis. Within seven days of onset,
the most effective agents include dofetilide (a Type II antiarrhythmic that
is also effective when applied to more prolonged AF), flecanide, ibutilide,
and propafenone.

5 Maintaining sinus rhythm. There is a range of pharmacological agents used to
maintain sinus rhythm, once achieved. These include sotalol, amiodarone,
and dofetilide. The major consideration is risk-benefit based on the number
of concurrent disease states/precipitants that may trigger new episodes of
AF the extent of cardiac compromise associated with these events and the
safety profile and, indeed, individual response to the selected agent.

6 Controlling the ventricular rate in persistent or permanent AF. It the ventricu-
lar rate is elevated beyond normal physiologic parameters (after a careful
assessment of the underlying ventricular rate both at rest and during ex-
ercise), a beta-blocker or calcium antagonist should be prescribed. Digoxin
is indicated in those patients with concurrent left ventricular systolic dys-
function.

7 Reducing the risk of subsequent thromboembolic events. All patients (excepting
younger individuals with “lone” AF) should receive either antiplatelet (i.e.
aspirin) or anticoagulation (i.e. warfarin) therapy. Given the narrow thera-
peutic margins associated with warfarin (with the need for regular monitor-
ing of INRs to maintain levels of 2.0 to 3.0 in those aged < 75 yearsand 1.6 to
2.5 in older individuals) with increased risk of bleeding events (e.g. intracra-
nial hemorrhage), a careful assessment based on risk (see above) should be
used to decide whether aspirin is a more appropriate agent in this regard.

2.4 Dying from cardiac disease: optimizing
the of end-of-life

Not surprisingly, the advanced stages of chronic cardiac disease can have a
devastating effect on a patient’s quality of life. Unfortunately, many patients
with nonmalignant disease states have little or no access to palliative care
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programs. Nor are potentially useful palliative strategies applied. These issues
have been particularly highlighted in relation to CHFE but apply equally to
those dying from other forms of heart disease. The reasons for the absence of
palliative care services include a lack of resources and expertise, and problems
associated with determining prognosis.

Guiding principles of management
Predicting the illness trajectory in patients with end-stage CHF and other forms
chronic cardiac disease is much harder when compared to those with termi-
nal malignancy. This creates uncertainty and can potentially prevent doctors
telling patients when they have reached the terminal phase of their illness
and from planning appropriate care. The emerging literature surrounding this
subject, particularly in relation to CHEF, clearly identifies the following goals of
management in this context:

1 Availability of protocols for the management of end-stage/refractory heart
disease to ensure that a reversible component of the disease process has
not been overlooked, and that all reasonable treatment options have been
considered.

2 Clear guidelines to determine when it is appropriate to talk to the patient
and their family/carers about the prospect of death and their preferences in
this regard (e.g. advanced directives and living wills). It has been suggested
that any individual considered to be at high risk of dying within 12 months
should be considered for palliation.

3 Identifying the most appropriate management to provide quality end-of-life
(i.e. symptom relief, diuretics, pain control).

4 Identifying what is inappropriate management (i.e. inotropes, dialysis, cen-
tral lines, artificial ventilation and urinary catheters — unless the patient has
a retention or for his/her comfort not just to monitor urinary output).

5 Good coordination and continuity of care by a single health care profes-
sional.

Key therapeutic targets in terminal chronic cardiac disease

There are very few guidelines to facilitate the optimal management of those

dying from terminal cardiac disease. However, it is reasonable to suggest the

following therapeutic targets in this context:

1 Effective communication between the health care team, the patient and
their family/carers (where appropriate) to determine the patient’s health
care and quality of life priorities at the end-of-life.

2 Supportive management to maintain the patient’s independence as long as
possible.

3 Adequate analgesia and other palliative care strategies to minimize pain and
discomfort.

4 Psychological support and counseling to minimize emotional and psycho-
logical distress.

5 A peaceful death!
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2.5 Summary

The combined pages of expert recommendations and opinion used to de-
rive the key therapeutic targets listed above number more than one hun-
dred and the studies and papers on which they are based in the thousands.
Unfortunately, this does not mean that we know exactly what to do in order
to tully attenuate the impact of chronic cardiac disease on quality of life, mor-
bidity and premature mortality. However, there is a growing recognition that
if we were to spend as much time applying what we know now, as opposed
to generating new therapeutic options (i.e. freezing “curative” research in
favor of “translational” research), we would be able to make a substantial im-
pact on the individual and societal burden imposed by common disease states
such as chronic cardiac disease. Certainly, there is ample evidence to suggest
that “malignant” conditions such as CHF [180] and AF [181] are routinely
undertreated and mismanaged. This first section of the book has attempted,
therefore, to firstly establish the size of the problem in relation to chronic car-
diac disease and, secondly, outline what can be done to subsequently improve
health outcomes. The remaining sections of the book will subsequent ex-
amine the individual and organizational factors that further influence health
outcomes in relation to chronic cardiac disease (Section 2), the evidence in
favor of programs of care that have the potential to both delay the progression
and severity of the disease and successfully improve day-to-day management
of symptomatic patients (Section 3), before bringing together all the aspects
of the preceding sections to describe what is most likely to be cost-effective
when establishing a service targeting individuals affected by chronic cardiac
disease (Section 4).
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CHAPTER 3

Slowing the progression
of cardiovascular disease:
innovative approaches to
cardiac rehabilitation and
secondary prevention

3.1 Introduction

As noted in the previous section of this book, chronic cardiac disease rep-
resents a growing epidemic in ageing populations that requires a systematic
approach to proactively address “secondary prevention” (i.e. minimizing future
morbid and prematurely fatal events due to disease progression) and improv-
ing the current management of the disease to immediately improve quality of
life and reduce the probability of acute crises. It is within this context that
cardiac rehabilitation (in this chapter it will be abbreviated to CR) programs
are ideally positioned to play a pivotal role in the provision of many of the
components of comprehensive CVD risk-reduction services [1]. The World
Health Organization (WHO) defines CR as:

“the sum of activities required to ensure cardiac patients the best pos-
sible physical, mental and social conditions so that they may, by their
own efforts, resume and maintain as normal a place as possible in the
community”[2].

Since this early definition there have been a number of revisions, and CR
has also evolved to include secondary prevention as a core component (i.e. sta-
bilizing, slowing or even reversing the underlying atherosclerotic process) as
well as optimizing a patient’s physical and psychosocial functioning following
an acute event (post AMI)[3].

The traditional and most researched model of CR consists of clients and
their partners attending a group outpatient program conducted by a multi-
disciplinary team commonly involving nurses, medical staff, dieticians, phys-
iotherapists, and social workers. Services are provided for a period of four
to 12 weeks and are predominantly based in outpatient hospital settings.
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Programs include supervised physical activity, risk factor education, advice on
psychological and social functioning, and referral to maintenance CR services
if available [4]. The clinical benefits of traditional CR have been demonstrated
in several publications including meta-analyses and a Cochrane review [3,5-
9]. These benefits include improvements in the following parameters:

e Physical and psychosocial functioning

e Improvements in coronary risk factor profiles

¢ Reduced smoking rates

* Decreased rates of subsequent coronary events

¢ Reduced hospitalization, and

e A 26% reduction in cardiac mortality during active follow-up” [5,7-9].
However, the extent to which traditional CR programs can successfully deliver
the services necessary for comprehensive cardiovascular disease risk reduction
is currently limited by several fundamental deficiencies [1]. These fundamen-
tal deficiencies result in an internationally observed low uptake rate for CR. It
was suggested that this low uptake can be explained by CR service-, patient-,
and social/environmental-related barriers to participation in CR [10,11]. This
chapter discusses these barriers to participation in CR as well as innovative ap-
proaches to overcoming the barriers to improve access and availability of CR.

3.2 Barriers to participation in cardiac rehabilitation

Service-related factors predictive of low-uptake of CR include the lack of avail-
ability and accessibility of a program, as well as a lack of program capacity to
enroll referred participants or provide the necessary flexibility to maximize
participation; a lack of referral to the program; and the strength of a physi-
cian’s recommendation to attend [11-15]. Accessibility or travel distance is a
particular deterrent for urban populations, and is even more problematic for
people living in rural and remote areas [11]. Patient-related factors predictive
of low-uptake of CR include: advancing age; female gender (women and the
elderly often report that they feel out of place in CR programs); poor functional
capacity; beliefs that their illness could be cured rather than controlled; low
self efficacy and self esteem; and lack of motivation to participate [11,16,17].
Social/environmental-related barriers to participation in CR include: low so-
cioeconomic status; low education level; lack of family support; work or time
constraints; and lack of transport [11,13,18].

Figure 3.1 is a model of reported CR service-, patient- and social or
environmental-related barriers to participation in CR, and highlights the fact
that there is overlap between the classification of these barriers as patient-,
service-, or social/environmental-related. For example, whilst age may predict
lower CR participation, the actual causes of this pattern may be complex and

“It is important to remember that there is no “cure” for coronary artery disease, most
treatments can be regarded as palliative, and slowing the progression of the underlying
disease process is the major therapeutic goal.
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Figure 3.1 A model of barriers to participation in cardiac rehabilitation program:
lessons for chronic cardiac care.

related to limited program capacity, flexibility, or resources to allow for older
patients [19]. In addition, lack of transport is commonly reported as a barrier
to participation in CR. However, beneath this barrier there is a complex web
of cost-benefit calculations, patient values, and perceptions [20].

The dropout rates the dropout rates from exercise programs among those
who do attend traditional CR range from 20% in the first three months, to
50% at six to 12 months [21]. Dropout rates have been reported to be greater
in high intensity exercise programs and those that are poorly organized. Smok-
ers, patients who have had more than one AMI [21,22] and women are more
likely to drop out [23]. Dropout has been shown to be related to patients’ con-
fusion about the aims, content, and structure of rehabilitation programs, their
own beliefs, or the information given by health professionals about the seri-
ousness of their heart condition [24,25]. As a result of these service-, patient-,
environmental or social-related barriers to participation and adherence, CR
services are underutilized and there is a substantial treatment gap. Although
reported CR program participant rates very from country to country, overall,
itis estimated that only 10-30% of eligible patients participate in CR programs
in Western developed countries.

Clearly the treatment gap in CR participation remains a frustrating imped-
iment to fulfilling the potential for improving quality of life and longevity
through cardiovascular disease risk-reduction interventions [31]. Hence there
is a need to bridge the treatment gap by developing innovative or alternative
approaches to CR that would provide everyone with, or at risk of, cardiovascu-
lar disease access to comprehensive, high quality, and affordable risk-reduction
interventions that would be appropriate for their specific needs [1].
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3.3 Alternative models of cardiac rehabilitation

Much of the work in alternative approaches to CR since the 1980s has been
conducted by researchers of Stanford University, California, United States [32].
The alternative models of primary and secondary prevention pioneered at
Stanford include home-based CR [33], and the lifestyle approach for coro-
nary risk factor modification [33]. More recently, a number of innovative
home-based CR programs have used the Internet as a method for patient
communication and education [10,34,35].

Home-based cardiac rehabilitation

Home-based CR programs were first developed to overcome some of the
patient-, social or environmental-, and service-related barriers to participation
in traditional CR, that have been outlined above. Debusk and colleagues from
Stanford were the first to show the feasibility of home-based exercise training
in enhancing the functional capacity of uncomplicated post-MI patients in the
1980s [36]. They used trans-telephonic ECG monitoring to enhance the safety
of the home-based training, and the improvement in functional capacity at six
months postevent among patients exercising in a home environment was sim-
ilar to that of patients exercising in a medically supervised program. The cost
of this equally effective intervention was also one-half that of a traditional CR
program (US$328 vs $720 per patient per year in 1985) Several well designed
studies have since demonstrated that home-based programs can be safe and
effective for patients following a cardiac events [27,33-35,37-48], and the key
studies have been outlined below.

In the 1990s, Debusk and colleagues developed and studied a physician-
directed, nurse-managed, home-based care management system for coro-
nary risk factor intervention [33]. Specially trained nurses (care-managers)
initiated interventions for smoking cessation, exercise training, and
diet/medication treatment for hyperlipidemia. Nurses spent approximately
nine hours with patients over a 12-month period. Intervention postdischarge
was primarily by telephone and mail. By 12 months, this care-management
approach resulted in significantly better outcomes for functional ability,
cholesterol levels, and smoking rates. In addition, the intervention resulted
in higher compliance rates for cholesterol and blood pressure medication use,
exercise, and smoking cessation than is typically observed in traditional CR
programs. The positive results of this trial lead the investigators to develop a
clinical program called MULTIFIT that was available for use by organizations.
The average yearly cost per patient of the MULTIFIT program was US$541
compared with $2200 for a traditional CR program [32,49].

Around the same time, Haskell and colleagues, also of Stanford University,
were developing the Stanford Coronary Risk Intervention Project (SCRIP)
[40]. The intervention group received an individualized home-based program
from a SCRIP nurse involving a low-fat and low-cholesterol diet, exercise,
weight loss, smoking cessation, and medications to favorable lower lipoprotein
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profiles. Subjects were supported by telephone and mail, returning every two
to three months to the clinic throughout a four-year period. The SCRIP pro-
gram resulted in highly significant improvements in cholesterol levels, exercise
capacity, and intake of dietary fat and cholesterol when compared with the
control group. The SCRIP program was also shown to favorably alter the rate
of luminal narrowing of coronary arteries of men and women with coronary
artery disease, as well as decrease hospitalizations for clinical cardiac events.

In the 1990s in the United Kingdom, Lewin and colleagues developed
a home-based program that included a patient resource called the “Heart
Manual” [38]. This resource included a six-week education program with a re-
laxation and stress management tape. Subjects followed the resource with the
assistance of a facilitator who gave subjects general advice (for approximately
10 minutes) via the telephone, home visit, or in the clinic at one, three, and
six weeks postenrolment. Compared with the control group, the intervention
group at six weeks had significantly lower anxiety, depression, and better gen-
eral health; at six months had significantly fewer GP/primary care visits, hos-
pital readmissions, and better general health; at 12 months had significantly
lower anxiety, GP visits, and better general health. The original trial results
have since been reproduced [50-53], and the Heart Manual approach has now
been adopted by more than 200 provider organizations in the UK [53].

In 2000, Ades and colleagues [42] conducted a multicenter trial to compare
the effectiveness of home-based, transtelephonically monitored CR with tradi-
tional CR [42]. The effects of a home-based, three-month, transtelephonically
monitored rehabilitation program with simultaneous voice and electrocardio-
graphic transmission to a centrally located nurse coordinator were compared
with the effects of a standard on-site rehabilitation program. The results in-
dicated that quality of life and peak aerobic capacity improved to a similar
degree in the two groups, and there were no exercise-related medical events
in more than 3000 hours of exercise training in either group [42].

In recent years, Vale and colleagues [45] developed a home-based program
to encourage patients to reach target levels of coronary heart disease risk fac-
tors (The COACH Program) in Australia. Cardiac patients were recruited in
hospital then contacted by telephone five times over a six-month period. Pa-
tients were coached to work with their physician to achieve the target levels
for their total cholesterol as well as other risk factors for coronary heart dis-
ease. At six months follow-up, the intervention group achieved a significantly
greater improvement in: cholesterol (total and LDL); blood pressure; weight
loss; fat, cholesterol, and fiber intake; anxiety (assessed with State-Trait Anx-
iety Inventory); physical activity; self-perception of quality of life; and cardiac
symptoms. The dropout rate for this program was 14%.

Internet-based models of cardiac rehabilitation

Some of the more recent alternative models to CR have included Internet-
based programs [10,35]. Gordon and colleagues [34] developed a compre-
hensive cardiovascular disease risk reduction program for use in primary and
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secondary prevention settings (INTER,VENT). The program was administered
in clinical and community-based settings including: CR programs; hospitals;
physician practices; work sites; shopping malls; health clubs; as well as from
a call center using the Internet and telephone. Program staff used a com-
puterized participant management and tracking system, and the intervention
was based on several behavior change models, including social learning the-
ory, stages of change model, and single concept learning theory. Typically the
program was administered by nonphysician health care professionals whose
services were integrated with the care provided by the participants’ physi-
cians. When administered by an exercise physiologist to low or moderate-risk
coronary artery disease patients in a nonmedical setting, INTER,VENT was at
least as effective as facility-based CR and a physician supervised case-managed
program [34].

In 2003, Southard and colleagues published the Heartlinks program, which
was a case management system for the secondary prevention of coronary heart
disease using the Internet as the primary link between a case manager and
the patient, as well as their family members [35]. The case manager provided
risk factor management support, education, and monitoring services to pa-
tients with cardiovascular disease. There were also separate interfaces for other
health care providers including patient’s physicians, dietitians, and psycholo-
gists. The patients accessed the program at their own pace and the program
was customized on the basis of patients’ risk factors and other demographic
variables. The case manager interacted with the same patient electronically
via secure communication lines, and the program facilitated the development
of a supportive online community of patients with cardiovascular disease and
their families through discussions groups and voluntary E-mail exchange. The
results of a trial for patients with cardiovascular disease indicated that at six
months, compared with usual care, fewer cardiovascular events and more
weight loss occurred in the intervention group (resulting in a gross cost sav-
ing of US$1418 per patient). Whilst the differences between the groups in
terms of blood pressure, lipid levels, depression scores, physical activity, and
dietary habits were not statistically significant. The projected cost of the pro-
gram per patient was US$453. The authors state that the program could be
used as a stand alone cost-effective intervention for patients with cardiovas-
cular disease, or in conjunction with traditional CR.

On the whole, alternative approaches to CR have been shown to be
clinically effective and (in some cases) shown to reduce costs. The literature
has shown that home-based CR using other forms of health professional-
consumer contact besides the traditional group clinic-based session can be
incorporated into CR or patient care, and can be used as: an adjunctive
therapeutic modality, a method to extend the time frame of therapeutic
contact, and an alternative when in-person contact is not possible or prefer-
able [10,35,54]. A review of the literature does not clearly indicate which
alternative approach to CR is the most effective, or the most appropriate
medium or frequency of health professional-patient contact. However, in
general the literature on alternative models of CR suggests that successful
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programs have included a number of common features. These features have
included: individualized patient management (case or care management)
and flexible health professional-consumer contact (clinic visits, home visits,
telephone support, Internet support, and personal digital assistants); a level
of risk stratification to ensure patients receive the most appropriate form
of health professional-consumer contact; and consumers have generally
received a consumer-focussed resource/s to direct them through the program
(paper-based, audio tapes, video tapes, DVDs, or Internet-based information).
These common features are discussed below.

3.4 Care management

Generically, care management is a process of planning, providing, and moni-
toring care of a designated group of patients over an extended period of time.
Care management aims to provide quality health care along a continuum,
to enhance the client’s quality of life, and to control costs [55]. The single
function that most distinguishes care management from other health care
delivery approaches is centralized coordination of all aspects of care by one
professional [56].

In CR, the care manager coordinates the patients’ health care, although
care management also emphasizes the active involvement of three parties:
the patient, the family, and the multidisciplinary health team (see Table 3.1
[56]). In a pure care management model, the care manager-patient contact
would begin at the time of diagnosis or hospital admission, continue through

Table 3.1 The three parties involved in care management in cardiac
rehabilitation [56].

The patient Personal responsibility is promoted through interactive participation,
encouragement, and education. Patients receive “home work” to
complete, tasks to perform (such as recording risk factor behavior logs
and charts), and are requested to participate in completing their care
plan [56]. Coaching is an effective technique that may empower and
encourage the patient to set goals to make the necessary or desired
behavior changes [57].

The family The family is included as strong and consistent family support
increases the likelihood of successful lifestyle change. Family members
are invited to observe exercise sessions in action, to attend group
classes, to participate in behavior changes with their loved ones, and
to meet with the care manager for private discussions as required [56].

The The care manager is responsible for identifying and coordinating the
multidisciplinary needs of each patient to ensure that their problems are addressed
health team effectively and expeditiously. Referral to other health professionals

provides patients with the best available expertise to meet their
rehabilitation needs [56].
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treatment or recovery and rehabilitation, and most importantly follow the
patient for an extended period of time (one to two years).

Care management can provide the external structure through which al-
ternative models of CR are delivered as outlined above. Alternatively, care-
management can be internally applied as the method of practice within an
existing traditional CR program. For these programs, the care manager would
be based at the hospital or in the community, and the newest functions would
include the use of care plans and protocols, the focus on outcomes, and the in-
tegration of care across the health care continuum. When appropriately used
in hospital settings, care management has been shown to effectively produce
individual outcomes that contribute to risk reduction and an overall improve-
ment in the effectiveness of the CR program [56]. Thus, existing traditional
CR programs seeking to redesign their delivery mechanisms may wish to im-
plement or extend a care management approach: components of which may
already be in place, but under-utilized.

3.5 Risk stratification

It is well established that medically supervised, physician-directed, CR exer-
cise programs that follow the guidelines are relatively safe. The occurrence
of major cardiovascular events during supervised exercise in contemporary
programs ranges from 1/50,000 to 1/120,000 patient-hours of exercise, with
only two fatalities reported per 1.5 million patient-hours of exercise [58].
However, with the development of home-based CR programs, contemporary
risk-stratification procedures for the management of coronary heart disease
will help to identify patients who are at increased risk for exercise-related car-
diovascular events, and who may require more intensive cardiac monitoring
during exercise [26]. As a patientis referred to a CR program, the care manager
should conduct an intake assessment, collaborating with other care providers
to determine the most appropriate rehabilitation placement and program. In
determining the most appropriate program for the patient, the care manager
would need to consider the safety of the recommended physical activity pro-
gram and the required level of supervision (i.e. risk stratification). Patients
at high risk may require supervision during physical activity sessions, whilst
moderate- to low- risk patients would require less frequent supervision or
may be suitable for unsupervised exercise. In the present economic environ-
ment, CR programs need to be resource-sparing as they struggle to meet the
demand of all eligible patients. Thus appropriate risk stratification may aid in
the management of limited CR resources [59].

3.6 Educational strategies and resources
in cardiac rehabilitation

Patient education is identified as an important component of disease man-
agement programs including CR, but the most effective educational strategies
are not well defined [60]. The provision of educational information is not
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synonymous with patient education, and the provision of information alone
is likely to be of limited benefit [61]. Verbal communication with health pro-
fessionals remains the preferred method of information exchange, but patients
prefer interactive multimedia technology such as computers and the Internet,
as well as DVDs and videos, over simple written information [61]. In addition,
the development of patient materials that support patient participation, deci-
sion making, and empowerment are recommended, and are also likely to be
of greater benefit than the provision of information alone [61,62].

Decisional role preferences during health professional-patient interactions
vary between patients and may vary over time. Most patients prefer a col-
laborative approach, whilst some people prefer an active role, and others, a
more passive role. Patients preferring an active role need more detailed in-
formation, and there are a range of available options including materials that
support patient participation during consultation, decision-aids, tailored per-
sonal communication, and consultation records. In particular, decision aids or
shared decision making programs have been developed as adjuncts to coun-
seling from practitioners. Decision aids improve knowledge, reduce decisional
conflict, and stimulate patients to be more active in decision making without
increasing their anxiety [62]. The shared decision making model has been
advocated as a way of promoting clinical effectiveness [63]. This model dif-
fers from the informed choice model where the emphasis is on the patient
to make the decisions, and the more traditional or biomedical model where
the health professional makes the decisions [64]. Nevertheless, the patient’s
desire to participate will differ between patients and may differ within patients
over time, so a variety of strategies and resources will be required to meet the
needs of the target group. In all cases, the target group should be considered
in planning and development to ensure that the materials are appropriate for
them. It is also important to consider that not all components of a comprehen-
sive CR program will be relevant to the patient (e.g. smoking cessation advice
may be irrelevant for nonsmokers) and thus a CR program should be tailored
to the patients’ needs to maximize patient interest.

3.7 Beyond outpatient cardiac rehabilitation or
secondary prevention programs - the ongoing
management of coronary heart disease

As discussed previously, the management of the most common chronic condi-
tions, chronic angina pectoris, CHF, and AF, is a complex process that requires
the dedication of the patient, the patient’s family, and a supportive and func-
tional team of health professionals, or health system, over an extended period
of time. Furthermore, the advancing age of patients with chronic cardiac dis-
ease adds to the complexity of ongoing management. However, CR programs
do not continue for an extended period of time, and are commonly four to
12 weeks long only, relying on short-term exposure to lifestyle behaviors
(exercise, diet, smoking cessation, and stress reduction) and risk factor mod-
ification to result in long-term improvements to quality of life and reduced
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morbidity and mortality. It is hoped that participants will maintain lifestyle
changes and continue to undergo risk factor modification [65]. Unfortunately,
several studies indicate that after completion of CR, exercise adherence greatly
decreases, body weight increases, and serum lipid values deteriorate [66,67].
Thus some CR and secondary prevention programs have been designed to
address the maintenance of lifestyle changes and risk factor modification fol-
lowing the completion of traditional CR programs [46,59,68,65].

Brubaker et al. developed a nine-month home-based exercise program to
enable patients to maintain/improve their blood lipids, body composition,
and functional capacity after exiting CR [46]. Patients exiting an initial tradi-
tional three-month CR program were assigned randomly to the home-based
intervention (one home visit followed by weekly telephone calls and exer-
cise logs) or usual care. A third group, randomly selected from patients who
elected to remain in the traditional CR program for the same duration, was
also examined. There were equally significant increases in metabolic equiv-
alents and high-density lipoprotein, in all three groups, over time, indicat-
ing that the home-based CR program was as effective as the traditional pro-
gram at improving/maintaining functional capacity, blood lipids, and body
weight/composition. The authors suggested that the similar success of the
usual care group was likely due to their prior experience in CR and knowl-
edge of follow-up testing [46].

Lear et al. developed a multifactorial intervention aimed at the prevention
of behavioral recidivism and risk factor deterioration following CR (Extensive
Lifestyle Management Intervention Trial or ELMI) [65]. They investigated a
randomized one-year multifactorial risk factor and lifestyle intervention in
men and women with heart disease following CR. Intervention patients re-
ceived exercise sessions, telephone follow-ups, and risk factor and lifestyle
counseling. They found that adherence to the ELMI was high and, compared
with usual care, there was a nonsignificant trend in favor of the ELMI for both
the Framingham and Procam absolute risk scores [65].

While short-term participation in traditional CR programs usually results in
numerous positive health changes as outlined above, compliance with longer-
term behavior change following the completion of traditional CR programs
is disappointingly /ow. Maintenance CR programs have been developed to
enhance long-term adherence to healthy lifestyle behaviors; however, overall
these studies have unfortunately had mixed results [46,59,65,68]. However,
the lessons learned from the active management of traditional risk factors,
should be integrated into the type of chronic cardiac disease management
programs outlined in Chapter 4.

3.8 Summary

In summary, there is strong evidence to demonstrate the effectiveness
of traditional cardiac rehabilitation (CR) programs. However, there is a
significant treatment gap as a result of CR service-, patient-, and social or
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environmental-related barriers to participation. Since the 1980s, a number
of innovative or alternative models of CR have been developed to overcome
these barriers, and these models have largely been clinically effective, and in
some cases cost-effective as well. Lessons learned from these innovative ap-
proaches to CR suggest that future models of CR would risk-stratify patients
to ensure patients at high risk received more intensive care, whilst those at
moderate or low risk would receive less frequent contact and rely more on
community resources. The CR program would be individualized for the patient
(care management), and consideration would be given to the preferred mode
of service delivery (such as a dedicated clinic, via the telephone, internet or
personal digital assistant, or another means of delivered care) for the particu-
lar target group, and acknowledgement that the preferred or most appropriate
mode of service delivery may change during the course of the CR program. Fi-
nally, health professionals involved in CR would consider the extent to which
the patient wished to be involved in a shared decision-making model, and all
patient materials would be appropriate for the target population.

All of the lessons learned in relation to the practical application of CR, based
on the key issues relating to the following, should be considered in relation to
the practical management of chronic cardiac disease:

o The overall effectiveness of targeting cardiovascular risk factors to prevent
disease progression.

e The need for delineation of risk and “titration” of prevention based on the
same.

o The problems of accessibility and the subsequent need to offer “innovative”
modes of delivery (e.g. interactive technology).

e The clear need to consider the individual beliefs and needs of the patient

(more fully explored in Chapter 6).

Finally, given that behavioral recidivism and risk factor deterioration is com-
mon following the completion of traditional CR programs, and that many
individuals in whom such a phenomenon has occurred will develop chronic
cardiac disease and therefore require chronic cardiac care. This demands con-
sideration of the factors that have “led” each patient to develop chronic cardiac
disease (i.e. failure of primary and secondary prevention to date), and strate-
gic attempts to make a substantial difference in this regard. It is within this
context that the following chapter explores the relative success of nurse-led,
CHF management programs.



CHAPTER 4

Chronic CHF management
programs: an exemplar for
chronic cardiac care

4.1 Introduction

As indicated in the previous chapter in relation to secondary prevention, al-
though it is often easy to first identify a problem and then identify what needs
to be done to address such a problem, it is more than likely that implementing
so-called “solutions” in health will fail to meet initial expectations; particu-
larly when one considers that it requires the complexities and demands of
an unwieldy health care system to satisfy and agree with the complexities of
human thinking and behavior!

It is within this context that one of the most successful “therapeutic ad-
vances” in modern-day health care has emerged to defy traditional expecta-
tions of another “failed” initiative. As described in this chapter, predominantly,
nurse-led CHF management programs (abbreviated to CHF-MPs in this chap-
ter) have no doubt considered the relative merits (and weaknesses) of cardiac
rehabilitation and other forms of “secondary prevention” to tackle the enor-
mous complexities and issues surrounding the effective management of CHFE.
Overall, CHF-MPs appear to be winning the battle (remembering that without
a cure there is no “absolute” win other than improving the lives and deaths of
patients to the greatest possible extent) and are beginning to contribute to im-
proved CHF-related outcomes at the population level. The potential parallels
for similar improvements in other forms of chronic cardiac disease (particu-
larly given that they often form part of the syndrome of CHF) are obvious. As
such, this chapter outlines the key characteristics and evidence in favor of this
form of intervention.

4.2 Key issues that have influenced
the development of CHF-MPs

Apart from the obvious and increasing pressure imposed by CHF in nearly
all developed countries, predicating the development of more effective health
care programs, a range of issues have influenced the purpose, structure, and
complexity of modern-day CHF-MPs:
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It is clear that apart from preventing “at risk” individual patients from ul-

timately developing CHF (obviously established primary prevention strate-

gies [69] and, more recently, the HOPE Study [70] are relevant to this) and
applying the type of “secondary prevention” programs of care outlined in

Chapter 3, the greatest cost-benefits are likely to be derived from targeting

those who have already” been hospitalized with CHF — particularly old and

fragile patients at high risk of subsequent morbidity and mortality.

o It is important to recognize that whilst a significant proportion of CHF-
related admissions are indeed avoidable, a sizable proportion is likely to
be either inevitable for adequate treatment of an acute clinical crisis, or
desirable to provide for adequate investigation and future management:
particularly if it is their first acute presentation.

e Precipitating factors leading to a CHF-related admission are often multifacto-
rial and interrelated. The typical profile of the older patient with CHF who
has been hospitalized (e.g. with acute decompensated CHF secondary to
uncontrolled AF and underlying anaemia) is often complex and identitying
contributory factors is often nebulous.

e Given the often extensive list of concurrent disease states in older patients
with CHEF, it is often difficult to determine its exact role in precipitating acute
events. As such, the proportion of hospitalizations that can be identified as
directly attributable to the syndrome (even if frequent) is often less than
50%.

« Regardless of the purpose of an intervention designed to limit CHF-related
morbidity rates (and therefore costs), and the often overwhelming imper-
ative to minimize the expense of a program whilst maximizing subsequent
cost savings, it is important to appreciate the degree of comfort and sat-
isfaction patients with CHF derive from receiving individualized care and
support.

Given the above, it should come as no surprise how the general body of re-

search in this area has developed and the general direction it has taken. Most

of the early studies (between 1995 and 2000) testing the relative benefits of
programs of care in CHF-targeted hospitalized patients and applied interven-
tions during or immediately following their index admission. Not surprisingly,
those studies targeting typically older “high risk” patients have proven to be
the most cost-effective when resulting in reduced hospital admissions and
associated stay in the presence of high underlying morbidity and mortality
rates.

Studies to date have typically worked on the assumption that an approxi-
mate halving in recurrent hospitalization in the short- to medium-term is fea-
sible. Although there has been a trend toward a more specific and exclusive

“For a more detailed and specific description of CHF management refer to Stewart S, Blue L
(eds). Improving outcomes in chronic CHF: specialist nurse intervention from research to practice.
London: BMJ Books, 2004.
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focus on managing CHF more effectively, the greatest cost-benefits have been
derived from those programs of care that reduce “all-cause” readmissions (e.g.
by focusing on general treatment adherence issues) rather than CHF-related
readmissions alone. Related to the cost-dynamics of applying an additional
component of health care in order to subsequently reduce costs, there was
an obvious need to apply a relatively “cheap” but effective intervention, (i.e.
which reduces all-cause recurrent stay). Given the complex nature of CHF
and factors precipitating clinical instability, it was perhaps not surprising that
one-dimensional interventions (e.g. providing pre-discharge education) have
proved to be relatively ineffective and were quickly discarded in favor of flex-
ible but individualized interventions delivered or coordinated (with a multi-
disciplinary context) by suitably trained nurses.

Over a relatively short period of time the role of the “specialist CHF nurse”
(or other derivatives) has expanded to maximize the time they can spend with
the patient — most notably prescribing and titration of pharmacotherapy (e.g.
ACE inhibitors, beta-blockers, and latterly spironolactone and angiotensin re-
ceptor blockers). Given the inherent satisfaction of CHF patients with this type
of contact (i.e. with a caring nurse), and the emergence of academic nurses
as principal investigators of these studies, it should come as no surprise that
spending time with patients on a individual basis has become an important
feature of these programs. In order to “protect” this individual time from fu-
ture cost-cutting measures, it will be important for specialist CHF nurses to
quantify the therapeutic benefits of such contact.

It is within this context that the number of postdischarge, CHF programs of
care involving a key role for the specialist nurses has exploded. A number of
key features are common to nearly all these programs:

o A multidisciplinary approach.

o Individualized care.

o Patient education and counseling (often involving the family/carer).

» Intensive follow-up to detect and address clinical problems on a proactive
basis.

o Strategies to both apply evidence-based pharmacological treatment and im-
prove adherence.

o Application of nonpharmacological strategies where appropriate (e.g. fluid
and electrolyte management and exercise programs).

e Patient-initiated access to appropriate advice and support [71].

As will be discussed in more detail in Chapter 6, a major goal of this type of

program is to encourage a greater level of effective self-care behaviors in the

majority of patients (e.g. daily weight monitoring, applying a diuretic regimen,

and recognizing signs of acute CHF and seeking appropriate health care) and

only filling the “gaps” in certain cases (e.g. an older patient who lives alone).

Determining the most desirable and effective role of interactive technology

that is able to provide a greater level of patient surveillance (e.g. via comput-

erized tracking of a patient’s clinical status using a home monitoring device)

while encouraging a degree of independence from the health care system is
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probably yet to be determined. Certainly, as will be described in a separate
section later in this Chapter, there is a growing body of research examining
the role of “remote” health care and striking the balance between providing
therapeutic human contact, promoting self-care behaviors and monitoring a
patient’s clinical status without creating a “Big Brother” scenario of excessive
intrusion, is a major challenge in the future.

4.3 The evidence in support of nurse-led
programs of care in CHF

There now exists an increasing body of research to support the application
of postdischarge, CHF-MPs with a major role for a specialist CHF nurse in
most cases — the one exception being a pharmacist-based intervention [72].
However, it is important to note that a large number of published research
studies have either involved a small number of patients, have had limited
follow-up, or measured the influence of a particular program using pre- and
post-testing periods or historical control data. While such studies are impor-
tant to the general body of literature, it is most appropriate to examine the
results of appropriately powered studies that employed a randomized design —
particularly as other designs inherently inflate the observed magnitude of ef-
fect. Two “landmark” studies played an important part in the development
and application of CHF-MPs.

Rich and colleagues (1995)

In the first properly powered and conducted study of its type, Rich [73] found
that a nurse-led, multidisciplinary intervention (which involved a component
of home visits) had beneficial effects as regards rates of hospital readmission,
quality of life, and cost of care, within 90 days of discharge among “high risk”
chronic CHF patients. The intervention consisted of comprehensive educa-
tion of the patient and family, a prescribed diet, social service consultation,
and planning for an early discharge, optimization of pharmacotherapy, and
intensive home- and clinic-based follow-up with frequent telephone contact.
At 90 days, survival without readmission was achieved in 91 of 142 (64%) in-
tervention patients compared to 75 of 140 (54%) control patients (P = 0.09).
There were 94 versus 53 readmissions in the control and intervention groups
respectively (P = 0.02). These readmissions equated to a total of 865 versus
556 days of hospitalization (a 36 % reduction) or 6.2 versus 3.9 days per patient
(P = 0.04) [73].

Stewart and colleagues (1999-2005)

Following posthoc analyses of a large-scale randomized controlled study of
chronically ill patients with a mixture of cardiac and noncardiac disease states
[74], which showed that a nurse-led, multidisciplinary, home-based inter-
vention was most effective in CHF [75,76], Stewart et al. prospectively ex-
amined a more HF-specific form of a nurse-led, home-based intervention in
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200 patients (100 in each group) [77]. During six months follow-up the pri-
mary endpoint occurred more frequently in the usual care group (129 vs
77 primary events; P = 0.02). More intervention patients remained event-
free (38 vs 51; P = 0.04). Overall, there were fewer unplanned readmissions
(68 vs 118; P = 0.03) and associated days of hospitalization (460 vs 1173;
P = 0.02) among patients assigned to the study intervention [77].

The ultimate aim, of course, is reduced health care costs over the typical
lifespan of the target patient cohort. For example, with the exception of the
10-year follow-up of the original CONSENSUS Study cohort [78], there are
very few studies to suggest that clinically effective treatments in HF (including
beta-blockers and spironolactone) are associated with sustained cost-benefits —
particularly when such treatments are associated with prolonged survival and
therefore the opportunity for further morbidity. With this major caveat in
mind, Stewart and colleagues [79] recently examined the longer-term effects
of the nurse-led, multidisciplinary, and home-based intervention on the 298
Australian patients participating in two of the randomized studies outlined
above [76,77]. Median study follow-up was for 4.2 years and ranged from
three to six years postdischarge. During prolonged follow-up, nearly all pa-
tients were either hospitalized or died. A total of 96 of 148 patients (65%) in
the usual care group died. In comparison, a total of 83 of 149 patients (56%)
subject to the study intervention had died and it was independently associated
with a 28% relative risk reduction in mortality (P < 0.05). Despite the more
prolonged survival in the study group (equivalent to an additional 817 months
of survival overall) initially observed benefits in respect to recurrent hospital
stay persisted over the longer-term. Moreover, although the relative ditference
in recurrent stay fell from approximately 60% at six months to 22% at three
years with health care costs remaining substantially lower in the longer-term
[79].

Further follow-up of the same cohort at five years post intervention, indi-
cated a total of 121 of 148 patients (82%) had died over the five years. In
comparison to the initial 149 patients subject to home-based intervention, 92
had died (62%) (see Figure 4.1) [80]. Not only had the usual care group expe-
rienced greater mortality than the home-based intervention group at the five-
year mark, but the number of unplanned admissions between the groups also
varied. Of the 148 usual care patients, there were 507 unplanned admissions
over the five years, compared to 444 unplanned admissions for those 149 pa-
tients enrolled in the home-based intervention. The costs related to these un-
planned hospital admissions for both the home-based intervention and usual
care groups was calculated to be AUD $1.86 million versus AUD $2.93 mil-
lion, respectively. The interim cost-benefit ratio of better CHF management
was demonstrated by the prolonged survival and lower unplanned admissions
for the group, which represented a gain of 63 additional life-years and savings
of AUD $81,000 per 100 patients treated — (see Figure 4.2) [80]. These findings
demonstrate that CHF management programs not only improve survival, but
are also highly likely to be cost-etfective when systematically applied.
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Rate of unplanned admission: 0.17 £ 0.27 vs 0.30 + 0.63: P <0.05
Rate of unplanned stay (days): 1.21 £1.93 vs 2.34 £ 4.40: P <0.05
Associated costs: $1.86 million vs $2.93 million
UC (n =148)
500 = -

Total of all-cause admissions

Figure 4.1 Five-year morbidity in CHF patients subject to home-based intervention
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versus usual postdischarge care [80].

Evidence from meta-analyses
In a recent systematic review and meta-analysis of 29 trials involving over
5000 patients with CHF randomized to a dedicated management program or
usual postdischarge care, we found that overall, patients exposed to the in-
tervention arms of these studies were significantly less likely to be readmitted
(RR 0.83; 95% CI 0.70 to 0.99) or die (RR 0.84; 95% CI 0.75 to 0.97) [81].
International experts agree, however, that such analyses need to take into

Cost-benefit ratio of better CHF management:
63 additional life-years + $81,000 savings/100 pts treated
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Figure 4.2 Cost-benefits of home-based intervention in CHF [80].
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Figure 4.3 Overall benefits of multidisciplinary, CHF management [81].

account the specific intervention applied [82]. As such, using categories de-
rived from an expert-consensus group, a priori, the various CHF programs of
care were assigned to the following four categories of follow-up:
« Multidisciplinary, specialist CHF clinic (clinic-based intervention)
e Multidisciplinary, community-based management (home-based interven-
tion)
e Remote management via telephone or interactive monitoring
e Education or self-care support [81,82].
The only models of care associated with a significant reduction in the risk of
all-cause hospitalization were nurse-led, multidisciplinary clinic- , and home-
based intervention (hazard plots shown in Figure 4.3) [81]. Home- and clinic-
based interventions (RR 0.75; 95% CI 0.59 to 0.96) were also shown to reduce
the risk of all-cause mortality: the former demonstrating the least amount of
heterogeneity and providing the best outcomes overall. Remarkably, multidis-
ciplinary management was shown to prevent a total of 160 events (compris-
ing deaths and heart failure-related hospitalizations) compared to a 28 to 63
events/1000 patient years of treatment prevented by pharmacological agents
[83]. Consequently, a/l four meta-analyses published in 2004 have called
for appropriately powered, head-to-head studies of clinic and home-based
multidisciplinary programs to decide which is most cost-effective in practice
[81,84-86].

4.4 Reaching individuals living in
rural and remote regions

As described above, meta-analyses have proven the effectiveness of mul-
tidisciplinary, CHF-MPs to improve the postdischarge management of CHF
and substantially improve outcomes. However, with multifaceted approaches
(more than one strategy) it has been difficult to identify if one or simply the
combination of the treatments are effective [71,81]. What is significant is that
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within most populations there can be limited access to these programs for
reasons such as economics and funding, or geography [87].

To meet the needs of CHF populations who are distal to CHF management
programs, alternative models of care have been proposed and tested. These
models have usually involved information communication technology (ICT)
and have included telemonitoring (with transfer of data via digital cable relat-
ing to the patient’s ECG, blood pressure, weight, oxygen saturation, respira-
tory rate, and medication adherence) or vigilance and support via a standard
telephone, which may or may not include data transfer [88]. Both forms of
monitoring can include the type of self-care and educational aspects described
in greater detail in Chapter 6. For patients with CHF, self-management can
play an important role in the maintenance or progression of disease irrespec-
tive of whether they live in rural and remote areas or not. In addition to
treatment adherence, other behavioral parameters such as diet and exercise
can impact on the burden of disease. Improved clinical outcomes for patients
with CHF have previously been demonstrated following initiation of remote
comprehensive patient care programs [88].

At the time of the first systematic review in this area by Louis and colleagues
(published in 2003 [88]) it was suggested that telemonitoring for patients with
CHF might have an important role as a part of a strategy for the delivery of
effective health care and provide a means for keeping patients under close
supervision, which could reduce the rate of admission and subsequent cost to
the health care system. Unfortunately no adequately powered multicentered
randomized controlled trials were available to evaluate the potential benefits.
Subsequent to the Louis’ review, McAlister and colleagues [81] reported that
although standard telephone follow-up programs that advised deteriorating
patients to see their regular physician do reduce CHF hospitalizations, they had
no impact on mortality or all-cause hospitalization. These results were based
on the 10 trials (1897 patients) that were available at the time [81]. In the time
since the publication of these two important reviews several important reports
have been published (DIAL [89], TENS-HMS [90], Benatar [91]), which may
influence the results of earlier systematic reviews relating to the effectiveness
of “remotely” managing CHF.

The Dial Trial found that telemonitoring was a low-cost intervention, which
was effective in reducing the number and duration of heart failure admis-
sions both in patients with mild (NYHA class I-II) and more severe (NYHA
II-1V), and those with preserved ventricular function [89]. The TENS-HMS
study in which 427 patients were randomized to usual care, nurse manage-
ment (usual care plus monthly telephone calls), or telemonitoring (twice daily
monitoring of vital signs), showed a substantial reduction in mortality com-
pared to the usual care group [90], while Benatar has found that the adap-
tation of state of the art computer technology to closely monitor patients
with HF via advanced practice nurse care is also likely to improve outcomes
[91]. Table 4.1 outlines the most recent trials into this emerging area of CHF
management.
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4.5 Beyond heart failure: the potential to improve
outcomes in other forms of chronic cardiac disease

In a recent meta-analysis of 102 studies evaluating the effectiveness of dis-
ease management programs, patient education and provider feedback were
both associated with improvements in disease control [98]. Similarly, a re-
view of home-based interventions targeting coronary heart disease also report
improvements in disease control, a reduction in hospital admissions, and im-
provements in quality of life and functional status associated with these types
of intervention strategies [99].

An increasing number of randomized studies of predominantly nurse-led
programs of care have demonstrated that optimizing the postdischarge care
of older patients with chronic disease can reduce the frequency of recurrent
hospital use, improve quality of life, and even prolong survival in the process
[100-102]. As exemplified by the data supporting CHF-MPs, the key compo-
nents of the most successful programs are now well recognized:

e Multidisciplinary approach.

o Individualized care-based comprehensive needs assessment of clinical status,
risk, and treatment.

o Patient education and counseling (often involving the family/carer).

» Intensive follow-up to detect and address clinical problems on a proactive
basis.

o Strategies to both apply evidence-based pharmacological treatment and im-
prove adherence.

« Lifestyle modification strategies (e.g. dietary and exercise).

¢ Patient-initiated access to appropriate advice and support.

In a recently reported pilot study, Inglis and colleagues [103] compared the

pattern of recurrent hospitalization and mortality over five years in 152 pa-

tients with AF (53% male with a mean age of 73 £ 9 years) on the basis

of the presence/absence of CHF and randomization to HBI or usual postdis-

charge care (UC). Consistent with previous data [77] and within the limits

of Type II sample size error, those with concurrent CHF at baseline exposed

to the CHF-specific form of HBI tended to have fewer readmissions, days of

hospitalization, and fatal events relative to UC. In the absence of CHE mor-

bidity and mortality rates were significantly lower (P < 0.001) but still sub-

stantial during a five-year follow-up. In these patients, HBI was associated

with prolonged event-free survival (34 vs 17 months: P = 0.12) and fewer

fatal events (29% vs 53%: P = 0.08). HBI patients also had fewer readmis-

sions (2.1 vs 2.6/patient) and days of hospitalization (16.3 vs 20.3/patient)

compared to UC (P = NS for both comparisons). On an adjusted basis, HBI

was also associated with 30% fewer admissions for stroke, CHF, and AMI

and 50% fewer admissions for respiratory failure, as outlined in Figure 4.4

[103].

Overall, these specific data, coupled with the extensive literature describ-
ing the benefits of individualized care in a heterogeneous range of chronic
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Figure 4.4 The effect of home-based intervention versus usual postdischarge care on
unplanned readmissions in patients with chronic AF [116].

disease states (particularly those associated with the worst outcomes when
managed within traditional health care programs) provide strong theoretical
and practical reasons to more widely apply chronic cardiac care.

4.6 Summary

There is little doubt that predominantly nurse-led CHF-MPs can make a sub-
stantial impact on the lives of affected individuals and reduce costs in the
process [104]. Supportive data from other chronic disease states (including
chronic heart disease) suggest that if the following strategies used to develop
and apply CHF-MPs were applied in more inclusive forms of chronic cardiac
care, similar cost-benefits would be derived:

o Key involvement of specially trained cardiac nurses.

o Multidisciplinary approach.

» Specific targeting of a key condition(s) associated with suboptimal health
outcomes related to poor application/uptake and high-risk for adverse
events.

o Individualized approach to holistically manage health/disease with a strong
focus on self-care.

o Well-developed strategic plans and management protocols.

e A commitment to continuous service improvement.

e Use of innovation to tackle specific issues/recalcitrant problems.

In the final section of this book (essentially putting all the evidence to-
gether), these key features are used to develop a “blueprint” for building an
effective chronic cardiac care program or service. The next section of this
book examines the types of specific issues and solutions relating to both the
organization of the health care system and the individual patient that can be
addressed and harnessed within the context of chronic cardiac care.
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CHAPTER 5

Organizational aspects
of chronic cardiac care

5.1 Introduction

The typically poor health outcomes associated with chronic cardiac disease de-
scribed in Chapter 1 should come as no surprise given the progressive nature
of heart disease with age, and the inherently complex interaction between
the individual, their treatment, and the many components of the health care
system within which they are managed. Anything that interrupts or hinders
what should be a harmonious and productive interaction between the patient
and the health care system has the potential to lead to less than optimal out-
comes at the individual level and, through a process equivalent to a “death
by a thousand cuts,” a dysfunctional health care system. Clearly, the mod-
els of secondary prevention designed to limit the progression of underlying
heart disease described in Chapter 3, and the models of chronic disease man-
agement (in particular CHF) described in Chapter 4, when combined, offer a
practical and cost-effective means to improve outcomes at the individual and
population level. However, the inherent difficulties in translating successful
research programs or, indeed, applying established services that have been
successfully applied within a “foreign” health care system (e.g. a managed
care environment with capped levels of service provision) cannot be over-
stated. The ultimate aim, of course, is to ensure that the quality of service
provided to patients, whatever its format, is consistently maintained at the
highest possible standard over a prolonged period, irrespective of its location
and the individuals involved. This requires the efforts of a dedicated team
prepared to invest an enormous amount of time and energy to establish the
highest possible standards of care. It also requires a good understanding of the
organizational framework (i.e. the key components that cannot be neglected)
that will form the basis of a cost-effective service. It is within this context that
this chapter examines and outlines the key components of services to improve
management of chronic cardiac conditions.

5.2 Essential ingredients for establishing a service

Prior to establishing a formal service and considering any of the finer details
of patient management, it is essential that a core, dedicated team reviews the
available evidence, the needs of the local patient population, and the overall

929
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health care environment, to undertake the critical steps outlined below. This is
obviously best undertaken under the auspices of a powerful advocacy (e.g. the
National Institute of Clinical Studies in Australia), professional (European So-
ciety of Cardiology), or charitable organization (American Heart Association),
dedicated to translating good research into practice. The essential ingredients
for establishing a service include the following steps.

Formulate an overall strategy to fund and organize the service
Devise a strategy to present to the local, regional, or national Health De-
partment or Authority with the power to fund and implement the proposed
initiative: this is easier to achieve if there is a good evidence base (see Chap-
ters 3 and 4). The proposed initiative should underpin local implementation
of any national (e.g. the National Service Framework in the United Kingdom)
or professional (the American Heart Association’s “Get with the Guidelines”)
guidelines and reinforce national initiatives to combat an epidemic of heart
disease in ageing Western populations. As part of this process, it is advisable
to undertake the following:

o Interest a few enthusiasts and influential leaders.

o Identify stakeholders and form a steering group with representation from all
stakeholder groups, health care professionals, and managers from hospitals
and the community (ensure all stakeholders are involved).

e Undertake (if possible) a pilot program to show the service can work and
provide tangible cost-benefits: this is often essential to secure sufficient re-
sources.

o Plan for a sustainable service with recurrent funding from the beginning.

e Doubly ensure that the model of care suits the local health care environment
and patient population.

Define the service

Based on the above, it is essential to define the key features of the service in

a clear and precise manner. As such, it is important to:

o Identify the most important health priorities and agree on the primary (and
secondary) purpose of the service in terms of short- and long-term health
outcomes.

» Develop precise and realistic aims and objectives.

e Draw up clear protocols and guidelines that have been agreed by all the key
stakeholders and that reflect local and national guidelines.

o Define referral criteria — which patients, how will they be referred?

o Develop mechanisms to identify eligible patients and how they will be re-
ferred to the service.

e Ensure support from key players (e.g. GP/primary care physician and hos-
pital physician).

o Calculate likely patient caseloads during the critical process of establishing
the service, at “steady state” (i.e. when the balance between recruitment/
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management of active patients versus loss of patients via fatal events or
discharge has stabilized), and in the longer-term.

o Identify the number and type of specialist nurses required to manage the
projected number of patients.

o Identify the infrastructure, support services, and personnel that will need
to be dedicated to the service in addition to its likely impact on preexisting
health care and social support services.

Identify practical issues of implementation

During the process of developing a new service it is always tempting to become

carried away with grandiose plans to cover every health contingency and to

overestimate its overall impact. Adopting a pragmatic approach is therefore
essential, particularly when funding and resources are likely to be limited.

This would include:

e Applying an incremental approach to ensure that teething problems are
immediately identified and addressed as they occur.

« Establish formal links with other relevant health care services.

 Clarity the role of other potentially affected health care professionals to avoid
inappropriate referrals.

e Ensure cooperation from all relevant health care professionals and admin-
istrators (not just the “enthusiasts”!).

o Clearly identify the limitations of the local health care system to prevent
overloading health care services with additional and unrealistic demands.

« Conversely, identify preexisting initiatives (e.g. in Australia there is now
Federal funding of multidisciplinary care plans, management conferences,
and various forms of health care contracts arising from such activities).

« Develop various forms (i.e. written literature to interactive forms based on
multimedia formats) of patient information.

o Plan for regular evaluation and auditing of service provision and outcomes.

o Plan for the regular review of service protocols and guidelines to keep abreast
of new research and guidelines.

» Develop specific tools to monitor both patient and carer satisfaction levels.

» Establish realistic plans for service expansion and development based on a
range of scenarios (e.g. increasing versus diminishing need for active inter-
vention).

Establish ideal budget and resources

Clearly nothing is likely to happen without realistic budgets and financial
projections showing the positive impact of the service in the short, medium,
and longer-term. Sadly, it is no longer possible to apply successful health care
strategies without considering the costs! Fortunately, as shown in Chapter 1,
there is an urgent need to tackle the enormous cost of dealing with the un-
acceptably high levels of morbidity associated with chronic cardiac disease.
Specialist nurse-led programs of care are likely to be extremely cost-effective
whenever the focus of care is shifted from acute hospital care and expensive
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Figure 5.1 Improving health outcomes in chronic cardiac disease: the continuous
cycle of strategic planning and improvement.

invasive procedures in favor of community-focussed health care. Key compo-

nents of cost will include:

e Cost for salary of specialist nurses (built in cover for sickness, annual leave,
study leave, etc.)

o Office and/or clinic space and equipment.

o Transport (e.g. supplying a car with ongoing travel costs).

e« Communication (e.g. phone, mobile phone, fax, paperwork, computing).

e Equipment (e.g. weighing scales, venepuncture equipment, computer
equipment).

o Additional investigations (e.g. laboratory costs).

o Referral costs to other professionals (e.g. dietician, pharmacist, social worker,
audit personnel, information technology support).

o Patient information books.

e Training costs (e.g. an induction program, ongoing training and develop-
ment).

Figure 5.1 demonstrates that the process of developing a cost-effective health

care program/service requires a continuous cycle of strategic planning and

improvement based on the key ingredients listed above.

5.3 Summary

Effective chronic cardiac care is not applied in a vacuum. In many cases, efforts
to apply the principles of good management and effective therapy outlined in
this book will be attempted within an already dysfunctional health care system
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or specific organization. In order to succeed in the longer-term, the therapeutic
benefits of applying an individual approach to managing chronic cardiac care
has to be nested within a supportive framework (whether it be within a larger
organization or as a “stand-alone” service) that clearly articulates who will
be managed, how they will be managed, how the specialist cardiac nurses,
patients, and their carers will articulate with other parts of the health care
system, and what specific outcomes are expected from the health care pro-
gram/service when appropriately audited and assessed. As summarized in this
chapter, the answers to these questions are best derived from a critical analysis
of the strength and weaknesses of the local health care system and thorough
planning. It is within this context that the next chapter addresses the other
side of the health care equation — what motivates and drives individual pa-
tients to react in the way they do to their own health and the health care
delivered to them.



CHAPTER 6

Individual aspects of chronic
cardiac care

6.1 Introduction

In the absence of the critical analysis and strategic planning outlined in Chapter
5, there is a tendency for health care systems, regional services, and individual
programs alike to adopt the “patient factory” approach and manage patients
according to their nominal diagnosis rather than on an individual basis. How-
ever, no one patient is the same as the next in terms of their life-experiences,
personality, and beliefs. Moreover, their personal experience and interpre-
tation of the “same” diagnosis and interaction with the health care system
will vary markedly. Hence numerous studies (as outlined in Section 2) have
highlighted that the key to improving clinical outcomes, reducing hospital ad-
missions, and improving the quality of life of individual patients with chronic
cardiac disease is holistically based, multidisciplinary programs of care that of-
ten involve interventions that focus on tailoring health care to the individual
rather than constraining such care to suit impositions set by the health care
system (e.g. caring for patients outside of the traditional hospital setting).

Management of the chronic cardiac conditions, chronic angina pectoris,
CHF, and AF is a complex, tiring, and time-consuming process that continues
for the patient day in and day out. Not only is there a great deal of variation
in the clinical condition of each patient, but there is also often a complex
array of individual responses to being confronted with a bewildering list of
treatments and strategies to manage their condition. This process is not made
any easier by the fact that many patients are elderly (with potential cognitive
impairment), are suffering from debilitating symptoms, and have to deal with
a life-time of habits that conspire against adopting new ways to manage their
health and illness. It is within this context that the emergence of an epidemic
of chronic cardiac disease has necessitated the development of intensive and
individualized approaches to enable those afflicted to manage medications,
lifestyle, and dietary strategies, whilst simultaneously attempting to maintain
or improve quality of life.

These individualized programs of care are largely based on the education
of the patient about their illness, medications, diet, and how to recognize
and manage exacerbations of their condition — that is, developing programs
of self-management. In defining self-management Bodenheimer and colleagues

104
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(2002) [1] state that “self-management education compliments traditional

patient education in supporting patients to live the best quality of life with their

chronic condition” [1]. Lorig 1996 [2] differentiates between programs of self-

care, self-help, and self-management by asserting that true self-management

education must employ five key criteria:

1 Content that is focussed on the individual’s perceived needs.

2 Practice and feedback in new skills such as decision making and problem
solving.

3 Awareness of emotional and role management in addition to medical man-
agement.

4 Employing techniques to improve an individual’s confidence in their own
ability to manage their conditions.

5 Placing an emphasis on the individual’s active role in the doctor/patient

relationship [2].

The effects of these types of programs are believed to be mediated via the
impact on the individual’s self-efficacy, or perceived control over their dis-
ease process [2,3]. In order to effectively provide education to the individual
about their condition and, in order for them to self-manage that condition,
an understanding of the key concepts of health education is valuable for the
health professional undertaking this role. The key strategies are outlined in
this chapter.

This chapter, therefore, focusses on the individual aspects of care for chronic
cardiac conditions and considers fundamental components such as holistic
approaches to therapy, adherence to therapy, and finally discusses five theories
of health psychology that may assist the health care professional to develop
and implement education to improve care in individuals. Whilst there are
examples of how these theories relate to chronic cardiac conditions, the actual
education and best practice guidelines contained in such a self-management
program is outlined in previous sections of this book, and simply must be
adapted to suit the situation.

6.2 Holistic approach and impact of the illness
on the person

Chronic cardiac disease imposes not only a physical burden on the patient,
but also a significant psychological burden, a factor which may often be over-
looked due to the significance and degree of the patient’s physical symptoms of
the illness. Depression and anxiety have been associated with all three com-
mon forms of chronic cardiac disease, which forms the major focus of this
book [4-9], often leaving the patient physically exhausted and unmotivated
due to physical symptoms and psychological effects (such as disturbed sleep).
This physical and psychological burden often imparts its load not only on the
patient, but also on significant others such as carers [10], family, and friends.

Whilst there is a significant psychological burden on all patients with chronic
disease, it has been reported that between the genders, differences may exist
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in the individual’s approach to the limitations and burden of the condition

[11], with women demonstrating better psychosocial adjustment to illness

than men [12]. It may be necessary, therefore, to tailor patient teaching and

counseling to address gender specific issues [12]. As an example of the impact

of chronic cardiac disease on an individual’s qualify of life, Evangelista and

colleagues [12] reported four major themes (outlined below in no particular

order) in analyzing patients with CHF responses to the following question:

“how has your condition affected your life?”

o Physical impairment (decreased functional ability and vitality, symptom dis-
tress, side effects of treatment).

e« Emotional burden (fear/uncertainty, hopelessness, depression, anger,
anxiety).

e Role limitations (unable to work, unable to meet family roles, poor self
concept, social limitations).

e Loss (loss of independence, health and control, and financial losses).

To enable the success of an appropriate and effective individual intervention to

promote self-care in patients with a chronic cardiac condition the health care

professional must consider the whole person and address not only their phys-

ical, but also their psychological symptoms and needs. Once such an approach

is mastered, improvements in the individual’s health outcomes, most probably

brought about by better adherence to treatment programs, may be evident.

6.3 Adherence to programs

Treatment adherence is akin to compliance but does not suggest the pater-
nalistic interpretations of compliance. Thus, for this reason adherence, rather
than compliance to treatment, is discussed. To outline this issue definitions for
both terms are provided.

Compliance. Considered to be a measurement of the concordance between the
prescribed treatment and the subsequent behavior of the individual [13]. The
Hasting Report on Ethical Challenges in Chronic Illness (1988) outlines that a
contractual agreement exists between the provider (health care professional)
and the patient [14].

Adherence. The World Health Organisation (2003) [15] defines adherence as:
“...the extent to which a person’s behavior-taking medication, following a
diet, and/or executing lifestyle changes corresponds with agreed recommen-
dations from a provider” [15].

Concordance. Another frequently used term in this context; concordance has
been discussed in some literature and may be described as a therapeutic al-
liance between the patient and the health care professional [16].

As outlined by these definitions of compliance, adherence, and concordance
to the management of chronic cardiac disease relates not only to pharma-
cological treatment, but also dietary modifications, exercise, rehabilitation
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programs, and lifestyle adaptations. For example, in the following specific

conditions:

e Chronic angina pectoris — maintaining and reducing a lower risk factor pro-
file for further cardiac events.

o CHF - adherence to behaviors such as reduced sodium intake, daily weigh-
ing, monitoring of fluid balance, and smoking cessation.

e AF — managing anticoagulation, reducing fatigue, and monitoring symp-
toms, along with general issues for all conditions such as exercise, alcohol
reduction, and weight management.

Positive evidence for the benefit of self-management in these conditions is

present in the literature, highlighted by just one example of self-management

in AF. Self-management of anticoagulation has been demonstrated to improve
outcomes by maintaining such therapy within therapeutic boundaries and re-
ducing the incidence of bleeding complications and thromboembolic events

[17-20]. In this context, the use of portable prothrombin time monitors has

increased patient responsibility for managing anticoagulation [21]. Further-

more, a study specifically investigating prothrombin time testing at home by
elderly patients with chronic AF reported that the more frequent testing as
done by those self-managing their oral anticoagulation provided better results

[21] and alleviated the need to attend clinics, improved compliance (sic), and

allowed proper dosage adjustment of oral anticoagulants [21]. This issue of

adherence to medical treatments in chronic conditions is not easily solved, as
many factors contribute to poor adherence, not all necessarily related to the
individual or to medication mismanagement.

Whilst collection methods vary between studies, adherence rates have been
reported as poor in those not included in specific management programs or
clinics. For example, in a general CHF patient population, it was found that
only 10% were found to be fully compliant with prescribed treatment [22].
Similarly, Cline and colleagues found the following, in a similar patient cohort
of elderly CHF patients that:

e 55% correctly named what medication had been prescribed

* 50% were unable to state the prescribed doses

e 64% could not account for what medication was to be taken

» overall, 73% were compliant (sic) with their prescribed medication regimen
[23].

There are many contributing factors when considering adherence to medica-

tion regimes, and a key factor can be the number of dosing periods during a

day, which has been demonstrated to correlate to decreased adherence to the

regime [24]. Whilst adherence is an issue for any chronic disease management,
disease-specific programs of care have been shown to improve adherence to
both pharmacologic and other treatment and lifestyle adaptations; for exam-
ple, Ni and colleagues (1999) [25] reported medication adherence levels of

71-74% for those enrolled in specific CHF clinics.

As has been continually indicated throughout this book many interact-
ing factors impact on adherence to treatment programs. This fact cannot be
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Figure 6.1 The five dimensions of adherence. (Adapted from the original [13,15].)

overstated. The WHO report on adherence outlines five dimensions that in-
teract to affect the compliance of each individual to their program as outlined
in Figure 6.1 [15]. The five dimensions and some of the possible contributing
factors are outlined below [13,15].

In order to improve adherence to treatment regimes, interventions must
target these barriers outlined and any intervention must not solely rely on pa-
tient orientated factors to adherence, but consider all five dimensions affecting
it [15]. In consideration of this chapter and its focus on individual aspects of
managing chronic cardiac conditions, it is highlighted that the “patient” di-
mension of the WHO model is strongly linked to components of various health
psychology theories, which is explored later in this chapter.

Given the vast differences in patients’ understanding of their illness and
management, it is important to assess the patient’s adherence, knowledge,
and understanding of their overall management program (pharmacological,
dietary, lifestyle, etc.). It is also important to consider the often critical role of
carers who frequently manage the patient’s medications, diet, and appoint-
ments. Thus, any intervention or education must include not only the patient
but also the person who assumes the day-to-day management of the ther-
apeutic regimen. All the while, such interventions should encompass and
promote self-care and management within the constraints of the individual’s
cognitive ability. The interrelated concepts of adherence and knowledge may
be considered diagrammatically as represented by Figure 6.2 [26]. This is a
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Figure 6.2 Optimizing reflection and adherence. (Adapted from the original [27].)

conceptualization of treatment adherence and knowledge that was developed
from patterns identified in a large cohort of chronically ill patients [26].

Figure 6.2 outlines the need to consider the two components of treatment
knowledge and awareness and adherence separately. This excerpt from a pre-
vious text specifically focusses on the role, critical reflection, and adherence in
improving outcomes in those with CHE but has the same relevance to those
with other forms of chronic cardiac disease:

For example, to the knowledgeable it would appear inadvisable to strictly
adhere to prescribed high dose ACE inhibition when feeling increas-
ingly dizzy, fatigued and, despite drinking reasonable amounts of water,
finding no desire to void, yet such “blind adherence” is common and
much less desirable than “reflective nonadherence” based on a sound
knowledge of the risk-benefits of a prescribed regimen a reasoned deci-
sion not to follow medical/nursing advice. Ideally, most patients could
be “trained” and motivated to practice “reflective adherence” to their
treatment. However, in practical terms we often have to make do with
applying strategies that provide a “safety net” to protect them against
adverse effects and maximise potential benefits, knowing that rates of
adherence and benefit are inversely related to the number of doses pre-
scribed: i.e. the greater the potential for something to go wrong, the
more likely it will go wrong! [26]

6.4 Education to promote self-management - health
psychology models

Within the context of providing necessary and effective education to indi-
viduals to support and encourage self-management and to improve adher-
ence to treatment programs, several health promotion, and nursing theories
have identified a number of key determinates of health and illness at the
individual level. Any one of these theories may be applied to improve the
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chronic cardiac conditions outlined in this book: consistent with the overall
philosophy underlying this book, the authors propose an eclectic adoption
of the most pragmatic and effective principals underlying these theories and
models be applied at the individual level. Four main health promotion theo-
ries (Health Belief Model, Social-Cognitive/Social Learning Theory, Theory of
Reasoned Action, and Transtheoretical/Stages of Change Model) are outlined
along with a nursing-specific theory (Orem’s General Theory of Nursing), and
their application to the management of both the symptoms of the condition
and reducing the risk of further events, is discussed.

Health belief model

The Health Belief Model, developed by Becker in 1974 [28] proposes that an
individual’s belief about a particular behavior will predict their actual behavior
[29]. The fundamental component of this theory is the concept that “...the
likelihood of an individual taking action related to a given health problem is
based on the interaction between four different types of belief” [30]. These
four belief types, (i) perceived susceptibility, (ii) perceived seriousness, (iii)
perceived benefits, and (iv) perceived barriers, are based on the individual’s
perception of the relevance of the threat or outcome to themselves and are
related to their own self-efficacy or their belief in their own self to under-
take a change to their health behavior [30]. The four perceived belief types
and their application to chronic atrial fibrillation are outlined in Figure 6.3
[30].

Perceived Threat

Perceived susceptibility e Do they believe that they are at risk
to problem —P of thrombo-embolism?

¢ Do they understand the serious
outcomes of a thrombo-embolism  |—
such as a stroke?

Perceived seriousness

of the problem and the L/ o What is their perception of the
consequences potential consequences?

Self-efficacy

Outcome Expectations

Perceived benefits ¢ Do they understand that
of specified action L » management of anticoagulation may|
lower risk of thrombo-embolism

¢ Do they believe that any costs or
time involved with management is
offset by a reduction in the risk of
thrombo-embolism

Perceived barriers
to taking action !

Figure 6.3 The health belief model in action: chronic atrial fibrillation. (Adapted from
the original [30].)



Individual aspects of chronic cardiac care 111

A review of this model demonstrates the explicit contribution of other fac-
tors, besides those relating to the psychosocial context of the individual (most
notably attitudes and beliefs) in influencing health-related behaviors and sub-
sequent outcomes [31]. Other factors to consider include access to adequate
resources, lifestyle barriers, and socioeconomic deprivation.

Health belief model and research on adherence

This model has been applied to evaluate CHF patients’ beliefs about adherence
[29] and has been used by other researchers to investigate adherence-related
health problems in health promotion and management of noncardiac condi-
tions [32,33]. Bennett and colleagues [29] tested the reliability and validity of
two scales adapted from the health belief model to investigate CHF patient’s
beliefs about medication and dietary adherence, concluding that the “Health
Belief Model is a useful framework for evaluating beliefs about compliance
among patients with heart failure” [29]. Dunbar and colleagues [34] suggest
that using an example of heart failure management the Health Belief Model
could be used to:

...direct the nurse to assess the patient’s view of the positive benefits
he or she could achieve from such habits as eating a low sodium diet,
restricting fluids, taking medications, developing an activity plan, and
monitoring weight. Additionally, the Health Belief Model directs the
nurse to inquire about the patient’s view of negative aspects of these
self-management activities [34].

Thus, after assessing the patient using scales such as those developed and
tested by Bennett and colleagues [35, 29] or the Health Belief Model itself, it is
possible to identify key issues for the patient and then develop an individually
suited education plan.

Theory of reasoned action

In 1980, Ajzen and Fishbein [36] developed a theory to explain human behav-
ior that is under voluntary control[30]. Underpinning this particular theory
is the interaction between two major influences: personal beliefs about a par-
ticular behavior and the individual’s perception of what significant others will
think of their behavior [30]. These influences combine to form an intention
for the individual to behave in a certain manner [37] and this intention is
predicative of the health behavior [38]. The theory maintains that behavior is
determined by intention and that the intentions of the individual are deter-
mined by personal attitude and social norms. [38]. The theory has also been
further developed by the authors [36] to include perceived behavioral control
as a third influence on behavioral intentions [30], identifying that a person’s
intentions will be more significant if they perceive that they have personal
control over a behavior [30]. Sheeran and colleagues [39] further outline that
intentions are predicted by three key factors:

o Attitudes: the attitudes that an individual may have toward a particular

behavior.
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e Subjective norms: an individual’s perception of the social pressure from
others to perform a particular behavior or not [39].

e Perceived behavioral control: an individual’s perception of their own ability
to perform the behavior.

Sheeran and colleagues [39] further propose that:

The more positive people’s attitudes and subjective norms are regard-
ing a behaviour, and the greater their perceived behavioural control,
the stronger people’s intentions to perform the behaviour will be. Sim-
ilarly, the stronger people’s intentions, and the greater their perceived
behavioural control the more likely it is that people will perform the
behaviour [39].

The theory “predicts that a person is most likely to intend to adopt, maintain
or change a behavior if they believe the behavior will benefit their health, is
socially desirable and feels social pressure to behave in that way” [30].

Application of the theory to clinical practice research

A good example of the utilization of the Theory of Reasoned Action to improve
the management of a chronic condition has been reported by Miller and col-
leagues [38]. This theory was applied in the context of improving compliance
(sic) behaviors of hypertensive patients. They hypothesized that application
of the model to outpatient instructions given to 56 newly diagnosed hyper-
tensive patients would affect the compliance behavior of the prescriptions for
diet, smoking, activity, and stress and medication within six months of im-
plementing the study intervention [38]. The results from the study, although
not controlled, indicated that the intervention was sufficient to affect the pre-
scribed behaviors of diet, smoking, activity, and stress but not medication [38].
The application of this theory to chronic angina pectoris (as shown in Figure
6.4) demonstrates the main concepts underlying this theory and its poten-
tial role in symptom management and risk factor reduction in the setting of
chronic cardiac care.

Social cognitive theory and social learning theory

Social Learning theory and Social Cognitive theory are closely related. Social
Cognitive theory is considered to have progressed from Social Learning theory
over the past 50 years due to the contributions of several researchers in the
field, notably that of Bandura [40-42]. The Social Learning theory as proposed
by Bandura [40] postulates that:

...most learning occurs by modelling rather than trial and error and that
the more positive consequences of a behaviour change, the more likely
people are to engage in it... [37].

Within this theory, a differentiation is made between the individual’s belief in
the outcome of the behavior and their own ability to perform specific behaviors
in particular situations, with both concepts being vital to behavior change as
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Figure 6.4 Applying the theory of reasoned action model — chronic angina pectoris.
(Adapted from the original [30].)

outlined by Bandura [37]. Another key concept of the theory is both the
internal and external loci of control, Baum outlines this concept:

...internal locus of control where people believe they are responsible for
their own health, and external locus of control where people see their
health as being influenced primarily by outside forces. .. [37].

The concept of the external and internal locus of control is a fundamental as-
pect of health psychology. If the individual “owns” their own health and feels
that they can do something to improve their health and that their actions can
also harm their health, they are likely to adapt behaviors which lend to im-
proving their health, rather than relying on external factors such as hospitals,
doctors, etc. to improve their health for them. This concept once again relates
to self-efficacy of the individual in relation to their health and well being.

A clinical study of the efficacy of the social learning theory

The MULTIFIT study [43] is an example of the application of the theory to
the management of CHF. The MULTIFIT program is a physician-supervised,
nurse-mediated, home-based system for CHF management based on the im-
plantation of consensus guidelines for pharmacologic and dietary therapy with
the aim to improve pharmacologic and dietary compliance and monitor clinical
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status [43]. It was demonstrated that for the 51 heart failure patients enroled
in the study, the behavioral intervention, based on social learning theory as
set out by Bandura [41] improved compliance to both pharmacologic and di-
etary therapy, improved self-management skills including self-monitoring of
disease, and body weight [43]. The intervention utilized in the study included
an initial session between the patient and nurse manager, whereby the pa-
tient was educated on their disease state, the role of sodium restriction and
pharmacologic therapy and warning signs of CHF progression and behavioral
techniques for improving compliance to both pharmacologic and dietary ther-
apies [43]. This initial session was followed up by nurse-initiated telephone
follow-up weekly for the ensuing six weeks [43]. Chapter 3 provides a more
detailed overview of the MULTIFIT concept.

Transtheoretical model - stages of change

Developed by Prochaska and DiClimente [44] to represent the psychosocial
process of smoking cessation, the model outlines discrete stages over which
behavior may be changed. These stages are believed to occur whether the
change occurs within or outside of a formal treatment process [45]. The five
stages of the model include:

1 precontemplation (no intention to change behavior)

2 contemplation (thinking about the change)

3 preparation (commitment to change their behavior)

4 action (behavior changed successfully)

5 maintenance (behavior successfully maintained long-term) [45].

Since the model’s development in the early 1980s, the model has been inter-
preted as having more or less than the current five accepted stages. Although
the theory is outlined in succinct steps, the manner in which individuals may
progress through the process is variable, with some going backwards and for-
wards throughout the process, rather than following straightforward through
the steps [46]; this, however, has been debated by some along with the thought
that the stages are not as discrete as they may appear, as discussed in Littell
and Girvin’s [45] critique of the model.

Application of the model in clinical setting and studies
This particular model has been extensively applied to the study and treatment
of negative behaviors such as narcotic addiction and smoking, and in some
instances positive behavior such as the use of sunscreen and mammograms
[45,47]. By identifying the stage at which the individual is at, an appropriate
intervention may be utilized to facilitate progression through the stages [47].
Sneed and Paul [48] studied CHF patient’s stage of readiness for six lifestyle
and health behaviors important in optimizing related health outcomes (e.g.
reducing sodium intake, avoiding excess fluid intake, alcohol, and tobacco,
and undertaking regular exercise and weight control). The mail survey of
250 CHF patients determined the differences in the signs and symptoms of
the syndrome, self-reported knowledge of their condition along with self-
reported behavior of whether an action had been undertaken or not [48].
This pilot study of the application of the model to CHF reported that “use of
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the stage of change tool to assess stage of readiness to make lifestyle changes
may not work well in patients with heart failure”: attributing this finding to
the number and complexity of the changes required by the patient with CHF
[48]. As such, although study participants “thought they were consistently
adhering to recommended guidelines for changes in lifestyle, actual reported
behaviors did not always support this evaluation” [48].

Dunbar and colleague’s [34] interpretation of the application of the model
to optimize education of CHF patients highlights the relationship between
assessment of the stage the individual is at and the corresponding interven-
tion:

By assessing stage of change regarding a particular behavior or a lifestyle
pattern and determining whether the patient has experience with at-
tempting the change, the nurse can determine which interventions
might be most effective in managing the heart failure. The specific mo-
tivational interventions vary by stage of change [34].

They then highlight that not only can the intervention include education
but also rewards:

...Interventions can include setting up a personal reward system, seek-
ing the help of family members, and using a self-administered pep talk
to focus on the positive aspects of what the patient is doing for his or
her overall health [34].

Despite the findings of a study undertaken by Sneed and Paul [48], suggest-
ing that the model may not be suitable for CHF patients, there are aspects of
CHF management that represent natural targets in this regard (e.g. regulation
of sodium intake) — see Figure 6.5.

Dorothea Orem'’s general nursing theory

Orem’s General Theory of Nursing [49] is also considered in this chapter due
to the potential reader base of the book. Dorothea Orem initiated the theory
in the 1950s and was first published during the 1970s, with continual devel-
opment of the theory over the proceeding years [50]. There are some key
concepts of Orem’s theory, which are outlined to provide an overview of the
main concepts of the theory.

Self-care deficit nursing theory

Self-care is defined by Orem as “the practice of activities that the individuals

initiate and perform on their own behalf in maintaining life, healthy function-

ing, personal development, and well-being” [51]. The theory focusses on the

action capabilities of individuals and their demands for self-care [52]. The key

concepts of this theory, adapted from the work of Orem [51] and published

by Jaarsma [52], are outlined below:

o Therapeutic self-care demand. Represents the total activities that should be
performed to maintain self-care [51].

e Self-care agency. Is required in order to engage in effective self-care.
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Stage of change Underlying process Patient education

1 Pre-contemplation Patient may be unaware of Educate patient about chronic
the relationship between heart failure and the purpose
sodium intake and heart of reducing sodium intake.
failure symptoms.

2 Contemplation Patient is considering and Discussion with patient about
reflecting on what they know the benefit of reducing their
about their condition and sodium intake.
what role their diet plays in
how they feel.

3 Preparation Patient is considering Assists patient with how they
changing habit, and is will manage reducing sodium
questioning how they might intake and outlines potential
do so. barriers.

4  Action Patient begins to reduce A plan is formulated to
sodium intake, and may enable the patient to enjoy
continue doing so in the short meals and eating out but
term. whilst maintaining their

sodium restriction.

5 Maintenance Patient has maintained lower Follow-up with the patient to
sodium consumption in long see how they are managing
term the restriction and continue

motivation.

Figure 6.5 Applying the stages of change model: management of sodium intake in
CHF. (Adapted from the original [30].)

o Self-care deficit. When the individual’s capabilities are inadequate to meet the
therapeutic self-care demand, thus nursing care may be required [51,52].

For the latter to occur, three types of capabilities are necessary.

1 The ability to determine what needs to be done to regulate health and well
being.

2 The ability to judge and decide what to do from the information obtained.

3 The ability to actually perform self-care actions once the knowledge is ob-
tained and the decision to act has been made [51,52].

To begin a program addressing and encouraging self-care, the individual must

be assessed for their therapeutic self-care demand, their self-care agency must

be estimated, and the existence or potential for self-care deficits should be

determined [52]. Jaarsma applied Orem’s theories to the management of CHF,

reporting at the time of her studies that “there is no known well-defined

or structured program available that can be used to enhance heart failure

patients’ abilities to engage in self-care” [52].

Clinical research application of Orem’s general theory of nursing
Jaarsma developed a supportive-educative program of care using Orem’s Gen-
eral Theory of Nursing (specifically the Self-care Deficit Nursing Theory) for
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patients with CHF based on the premise that individuals effectively engaged
in self-care do not require nursing care and thus will not require hospital-
ization [52]. The effects of such a program on self-care agency, prevention
of readmission and quality of life was tested in a randomized controlled trial.
In the study, 128 patients were randomly assigned to receive either “care-as-
usual” or the “supportive-educative intervention”. The intervention involved
an “intensive, systematized and planned education by a study nurse about the
consequences of heart failure on daily life,” which included on average of four
visits within hospital, one telephone call and one home visit by the study nurse
[52]. From this study findings on the self-care behavior, resource utilization,
and quality of life were reported. The findings of the study report that the ef-
fect of the supportive education intervention on heart failure-related self-care
behavior was best observed within one month following discharge from hos-
pital. Whilst both groups demonstrated improved self-care behavior within
the first month, and a decline over time, those in the intervention group were
more compliant (sic) with the prescribed self-care behaviors at three and nine
months following discharge [52].

6.5 Summary

Considering all the evidence discussed and presented in this chapter regarding
the role of education in improving and maintaining patient self-management
in chronic cardiac conditions that is imperative to their success, it is important
that the health care professional who facilitates patient education is equipped
with the knowledge of how to present the strategies of self-management to a
diverse and usually elderly population, with a range of chronic disease states.
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Section 4
Optimizing Chronic Cardiac Care






CHAPTER 7

Establishing a nurse-led
program of chronic
cardiac care

7.1 Introduction

The typically poor health outcomes associated with chronic cardiac disease
described in Chapter 1 should come as no surprise to anyone given the pro-
gressive nature of cardiac dysfunction with age and the inherently complex
interaction between the individual, their treatment, and the many compo-
nents of the health care system within which they are managed. However,
there is a clear sense that if we were to spend as much time generating thera-
peutic solutions as applying them, we would be able make substantive inroads
into high cost and highly debilitating conditions, such as chronic cardiac dis-
ease. It is within this context that this chapter builds upon the extensive data
and literature synthesized in previous chapters to build a framework for es-
tablishing a nurse-led program of chronic cardiac care.

7.2 Creating a strategic blueprint

As described in Chapter 5 (refer to Figure 5.1), once the need to optimize
chronic cardiac care at the local, regional, or national level has been identified
(and will be acted upon!) it is important for an expert panel to review the liter-
ature and the pattern of chronic cardiac disease to create a strategic blueprint
that will be sensitive to the needs of affected individuals via a pragmatic ap-
plication of the most cost-effective health care. As noted in Chapter 2, there
is an inherent difficulty in applying the complex guidelines at the individual
level. Similarly, there is also an inherent difficulty in applying these at the
other end of the spectrum (i.e. at the whole service level). In some countries
(e.g. the USA) there are difficulties in overcoming a fragmented health care
system, while in other countries (e.g. Australia) there are difficulties in reach-
ing a fragmented patient population. Figure 7.1 illustrates the fragmented
nature of the Australian population via the distribution of patients with CHF
with a large proportion living in rural and remote regions [1]. Clearly, there
is no logic in “prescribing” the same form of nurse-led chronic cardiac care
service (even if based on the same principles of care) for these two coun-
tries. In Australia, the need to reach those individuals with chronic cardiac
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Prevalence of chronic heart failure (CHF)
per 1000 population by collection district
(CD) 2001 + locations of CHF
management programs +

GP locations

Adelaide”

No. cases of CHF per 1000 population*

I 288-798
I 203-287
B 145-202
L zf ;_:A CHF Management Programs
Patient capacity
*Natural breaks (Jenks) Classification 4 200+

100-200
50-100
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I rban Centres (Pop. > 1000 persons)
General Practitioners (GPs)

T

Figure 7.1 Distribution of CHF in Australia: the mismatch between supply and
demand for primary care and specialist management programs in rural and remote
regions. (Adapted from the original [1].)

disease distal to specialist centers of care, which requires the application of the
type of remote technology/strategies outlined in Chapters 3 and 4, is clearly
indicated.

As part of the critical processes outlined in Chapter 5, it is essential to out-
line the entire scope of service activity and its overall impact on health care
costs and outcomes (both at the service and individual level). As described in
a previous text specifically exploring the potential impact of a nurse-led, CHF
management service in the UK, there are clear economic benefits to be de-
rived from such a service [2]: these benefits are more than likely to extend to
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Case-load of 250000 patients with chronic cardiac disease:
75 000 patients with chronic angina
120 000 patients with CHF
50 000 patients with AF

60 service areas
(1 per million
population)

2 Advanced Nurse Practitioners +
8 FTE Specialist CHF Nurses +
6 FTE Specialist Cardiac Nurses

¥

Expenditure per million population/service area =
£1.9 million (£114 million total)/annum
Nursing workforce = £540 000
Infrastructure costs = £85 000

Incremental nurse/patient contacts + investigations = £800 000
Incremental routine health care + pharmacology = £500 000

$

Total cost of service = £114 million /annum
Total cost of chronic cardiac care = £1.8 billion /annum
10% | in health care costs = £180 million /annum

Figure 7.2 Potential cost profile (expenditure versus savings) of a UK-wide,
nurse-led, chronic cardiac care service in the year 2000.

other Western developed countries [3]. In the absence of a similar economic
analysis examining the wider impact of extending the framework of such a
service to include the additional management of patients with chronic angina
pectoris and AF, Figure 7.2, has used the same cost assumptions originally
used to estimate the cost of a UK CHF service in the UK (total patient caseload
of 120,000 per annum being managed at a cost of £70 million per annum),
and used the key estimates outlined in Figures 1.14 and 1.19 to determine
the cost of extending a combined service managing an additional 125,000 pa-
tients with chronic angina pectoris and AF; remembering that many patients
with these conditions would have already been “captured” on the basis of
concurrent CHFE. Overall, this “ideal” service would cost approximately £120
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million per annum to run. Although this represents an enormous sum, it
only represents 6% of preexisting health care expenditure for these three key
conditions. Like CHE however, there is a substantial and preventable com-
ponent of health care expenditure relating to angina pectoris and AF that, if
even partially addressed (e.g. reducing the overall cost of health care expendi-
ture by 10%), would derive significant cost-benefits; remembering that most
strategies improve patient quality of life.

A figure similar to that of Figure 7.2 is essential, therefore, to outlining the
scope of any proposed program or service, what resources it requires, and
what is subsequently feasible in respect to the specifics of cardiac intervention
and subsequent health outcomes.

7.3 A key role for the specialist cardiac nurse

Regardless of the form of service to be applied, it is reasonable to suggest that a

typical ageing Western population with an ever-increasing burden of chronic

cardiac disease be serviced in the following ways:

¢ A minimum of two nurse coordinators of chronic cardiac care per 1 million
population.

o A minimum of eight full-time equivalent specialist CHF nurses to effectively
manage CHF patients.

e Four to six appropriately trained cardiac nurses to manage patients with
chronic angina pectoris and AF.

Consistent with the strategic role of chronic cardiac care beyond traditional

cardiac rehabilitation (as outlined in Chapter 3), it is important to note that

the provision of a such a service should not replace the critical role of cardiac

rehabilitation; unfortunately, the short-sighted temptation by health care ad-

ministrators to divert vital resources and personnel from cardiac rehabilitation

to CHF care has been a widespread phenomenon.

Nurse practitioners versus specialist clinical nurse. A key question of course is what
type of skill/knowledge mix is required to apply effective chronic cardiac care?
There has been an ongoing international debate in respect to the relative merits
of introducing advanced nurse practitioners to improve health outcomes. The
International Council of Nurses defines a nurse practitioner as “a registered
nurse who has acquired the expert knowledge base, complex decision-making
skills and clinical competencies for extended practice, the characteristics of
which are shaped by the context and/or country in which s/he is credentialed
to practice”. [4]

The nurse practitioner movement began in the USA in the 1960s. The first
nurse practitioner program was developed by Silver and Ford in 1965 and
operated at the University of Colorado (1967). Initially developed due to a
shortage of primary care doctors in disadvantaged communities, the nurse
practitioner role soon proved beneficial in the provision of effective, safe, and
accessible health care [5,6]. Consequently, nurse practitioners were gradually
accepted into the mainstream of health care services [7], such that by 1997,
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over 42,000 nurses were registered as nurse practitioners in the USA [1]. In the
USA, nurse practitioners are credentialed in each state rather than nationally,
resulting in variability in educational qualifications, role responsibilities, and
level of autonomy and authority. Nurse practitioners have legislative authority
to prescribe in 49 states of the USA and have been granted reimbursement by
Medicare [8].

One of the confusing issues surrounding the nurse practitioner role is the
use of nomenclature. In the USA, there are a variety of advanced practice
roles; however, the boundaries between each role have become blurred. The
American Nurses Association defines advanced nursing practice as a clinical
role that requires a graduate degree in nursing. Nurse practitioners in clinical
roles function in a multidisciplinary environment requiring a high level of
autonomy and expert knowledge and skills, including comprehensive patient
assessment, diagnosis, and treatment of potential health problems. In the UK,
the nurse practitioner role was introduced in the early 1980s [9]. As in the
USA, the nurse practitioner role in the UK was developed due to a shortage of
doctors and a need to improve accessibility to health services in disadvantaged
communities [10].

On an international basis, there is confusion in respect to the definition and
role of the clinical nurse specialist and the advanced nurse practitioner. Both
roles fall under the advanced practice umbrella, and advanced assessment
skills, competencies, and knowledge are similar in both roles. In Australia
there is a clearer boundary between nurse practitioners and clinical nurse
specialists due the extension of practice of nurse practitioners in respect to
prescribing, writing referrals and, in some States, admitting privileges. In the
UK, a clinical nurse specialist is generally considered to be a nurse with in-
depth specialist knowledge concerning a specific group of patients, while a
nurse practitioner has been described as an autonomous doctor substitution
role. In both countries, the majority of specialist CHF nurses operate within the
boundaries associated with clinical nurse specialists. Pending the resolution of
an ongoing international debate and, based on the practical realities of creating
an effective workforce to optimize chronic cardiac care, it is prudent to suggest
that there should be a minimum of two advanced nurse practitioners to service
a population area of one million people to coordinate effective chronic cardiac
care. Consistent with the creation of a workforce of specialist CHF nurses in
many countries, the majority of which practice within the boundaries usually
associated with that reserved for the “specialist clinical nurses”, it is reasonable
to suggest that the majority of nurses who would apply chronic cardiac care
would have the following core characteristics:

o Professionally qualified as a nurse (for example, Registered Nurse).
o At least five years experience overall.

o At least two years of recent cardiology experience.

o Excellent communication skills.

¢ Experience in working in an autonomous position.

e A proven ability to work effectively in a multidisciplinary setting.

e Some computing skills.
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Ideally, they would also have the following characteristics (some of which

could be addressed by a formal training program):

e Previous community-based nursing experience.

 Specific expertise (skills and knowledge-base) in assessing, preventing, and
managing cardiovascular risk factors.

» Specific expertise (skills and knowledge-base) in managing patients with
CHE chronic angina pectoris, AF and other common disease states (e.g.
diabetes).

o Postbasic qualifications (for example, Critical Care Certificate) and/or higher
nursing qualifications (Masters level).

« Experience in research and/or auditing.

¢ Advanced information technology skills.

Based on the strategic blueprint outlined in Figure 7.2, it would be reasonable

to recruit and/or train a minimum of 12—14 specialist cardiac nurses to service

a population of one million to provide specialist chronic cardiac care with key

support from two or more advanced nurse practitioners. Clearly, any changes

in this ratio will have an impact on the cost of implementing a program or
service. Alternatively, advanced nurse practitioners may be expected to deliver
more cost-benefits overall.

7.4 Screening and recruitment

While selecting and training a specialized workforce of nurses with an appro-
priate mix of expert knowledge and clinical skills is an important part of the
process of building a nurse-led program (or service) of chronic cardiac care, it
is essential to select the right patients with chronic cardiac disease for specialist
intervention. In creating a strategic blueprint, an expert panel (particularly
one with limited resources) will inevitably want to target those who would
most benefit from the new created program/service.

Principles of selecting high-risk patients

In today’s environment of “economic rationalism” and “evidence-based”
health care there is an overwhelming tendency to overanalyze and micro-
manage health care to ensure that the appropriate health outcomes relative
to investment of expertise and resources are obtained. Certainly, the contents
of this book are largely a reflection of the need to justify and explain where and
how health dollars are being used in otherwise inefficient health care systems.
Hopefully, Chapter 1 has provided more than enough evidence to suggest that
a significant proportion of individuals suffering from chronic cardiac disease
not only suffer from disabling symptoms, but also impose a significant and
increasing burden on already stressed health care systems. Clearly, however,
a selection of individuals most at risk of poor health outcomes is mandated by
limited health care resources. Unfortunately, this means that the most “proac-
tive” of programs that systematically screen the community for those suffering
from symptomatic cardiac disease are unlikely to be funded: particularly when
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there is a dearth of evidence to support such an initiative. Similarly, there is

still a lack of definitive evidence to suggest that screening, and subsequently

managing, patients who are being routinely managed via a general practi-
tioner/primary care physician is likely to yield to a range of better health
outcomes.

The major focus of screening for patients who would benefit from special-
ist nurse-led, chronic cardiac care at this stage, therefore, should still reside
within the hospital environment. There are a number of inherent advantages
to establishing a program of care within such a setting in order to screen and
enroll suitable patients via inpatient and outpatient contacts:

e As indicated in Chapter 2, all three of the most common chronic cardiac
disease states require advanced therapeutics based on definitive investiga-
tions and specialist opinion (e.g. echocardiography, coronary angiogram,
and electrophysiologic studies).

e Optimal chronic cardiac care requires a multidisciplinary approach.

e The most successful programs have expert leadership/sponsorship (e.g. a
cardiologist or specialist physician).

e Individuals who require hospital care (even if for more definitive investiga-
tion and treatment, and particularly for emergency treatment) represent a
“high risk” patient group. Efforts to screen for, and subsequently find, eligi-
ble patients is likely to be much easier compared to “population” or “primary
care screening” programs.

The following section details specific inclusion criteria that can be used to
select inherently “high-risk” patients with chronic cardiac disease: consistent
with the need to develop a program that is strategically relevant to the needs
of the local population and health care system, such inclusion criteria should
be individually formulated and adapted to each distinct service area. Before
outlining these specific criteria, it is important to note a natural tendency to
generate overcomplicated inclusion and exclusion criteria. Although there is a
need to select patients who would most benefit from effective chronic cardiac
care (and therefore derive the greatest cost savings), it is worth noting that
the use of relatively simple criteria can delineate between high- and low-risk
patients in the hospital context. For example, Figure 7.3 compares the long-
term event-free survival curves of a large cohort of hospitalized patients who
were prospectively designated as high- or low-risk on the following basis:

e Age > 60 years.

e Prescription of > 2 medications.

e Unplanned admission within preceding six months.

o Living alone and/or possessing limited English language skills.

Inclusion and exclusion criteria

In order to select appropriate patients to be managed in an evidence-based
manner and to control patient throughput, strict but still widely applicable
inclusion criteria have to be utilized. When combined, the following criteria
are likely to recruit a core group of patients with chronic cardiac disease who
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Figure 7.3 Comparison of long-term health outcomes in “low” versus “high risk”
chronically ill patients discharged from acute hospital care. (Adapted from the original
report/data [11].

would most benefit from optimal management and provide the greatest cost-
benefits via better health outcomes.

Chronic angina pectoris. This will most likely (but not exclusively) be the
youngest group of patients. An acute coronary syndrome (fatal or otherwise)
is the most common first manifestation of heart disease that brings an individ-
ual to the attention of the health care system. Many patients will be discharged
from definitive medical/surgical care without chronic symptoms indicative of
angina pectoris angina. The following criteria are likely to identify those most
in need of specialist management:

Patients admitted to participating hospitals or managed on an outpatient
basis, will be asked to participate if they are aged >45 years, reside in
their own home, have coronary artery disease confirmed by coronary
angiography, are in and require chronic antianginal therapy (other than
episodic sublingual nitrate therapy) for chronic angina pectoris indica-
tive of Canadian Heart Class II, III or IV.

Chronic heart failure. In all probability this group of patients will form the largest
component of a “hybrid” chronic cardiac care service. The majority of patients
will be aged >65 years with a mean age of 75 years. Experience suggests that if
the following criteria are used to select patients via systematic screening of all
inpatient activity (not necessarily confined to a specialist cardiology unit) at a
reasonably sized acute care hospital (e.g. >250 beds), a rapid patient caseload
will be established:

Patients admitted to participating hospitals will be offered specialist man-
agement if they are aged >55 years, to be discharged to home, have an
underlying diagnosis of CHF with related persistent moderate to severe
symptoms and a history of >1 admission for acute heart failure.

The majority of studies included in the meta-analyses outlined in Chapter 4
have included patients on the basis of chronic symptomatic CHF associated
with both impaired and preserved (so-called diastolic failure) left ventricular
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function. It is advisable, therefore, to determine the presence of moderate-
severe CHF based on the recently updated ESC guidelines outlined in
Chapter 2, with confirmation (via echocardiography or radionuclide ventricu-
lography) of impaired left ventricular systolic (definition = left ventricular
ejection fraction [LVEF] <45%) OR preserved left ventricular systolic function
(LVEF >45% and evidence of abnormal LV relaxation/filling/distensibility
indices on cardiac catheterization or echocardiographic concentric LV with-
out wall motion abnormalities). Assessment of persistent functional impair-
ment/symptoms should be based on NYHA ClassII, III, or IV status. Acute heart
failure should be confirmed on the basis of pulmonary congestion/ edema on
chest radiography, with a clinical syndrome of acute dyspnoea at rest.

Chronic atrial fibrillation. As this condition typically appear at the end of the
chronic cardiac disease spectrum, it is likely that many (but not all) patients
with chronic AF will already have underlying angina and/or CHF. They are
also likely to be older than the two previous patient cohorts. Regardless of
the overlap, the following criteria, when applied on the same basis as that of
CHE are likely to yield a significant number of patients requiring specialist
management:

Patients admitted to participating hospitals or managed on an outpatient
basis, will be asked to participate if they are aged > 45 years, reside in
their own home and require chronic antiarrhythmic or anticoagulation
therapy for chronic AF (persistent or permanent).

The recent ACC/AHA/ESC guidelines define chronic forms of AF as follows:

o Persistent AF: is not self-terminating and may require treatment in the form
of chemical or electrical cardioversion (so called “rhythm control” manage-
ment): left untreated, episodes may last longer than seven days and may be
recurrent in nature.

o Permanent AF: may take the form of paroxysmal or persistent AF; however,
either due to a clinical decision to limit the underlying ventricular rate (so-
called “rate control” management) or due to failed cardioversion, patients
require chronic treatment.

A universal list of exclusion criteria can be applied in all three contexts:

o Unwilling to have additional specialist support.

« Significantly cognitive impairment determined by the abbreviated mini-
mental test.

e Major communication problems.

o Other immediately life threatening illness (e.g. advanced malignancy).

o Living outside of the institutional/health care authority geographic area of
responsibility.

o Discharged to long-term care (e.g. nursing home care).

o Attending day hospital facilities on a regular basis for medical management
(e.g. apreestablished cardiac clinic that would obviate the need for additional
management).

 Patient history of abusive behavior toward health care professionals.
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If a patient does not strictly meet the inclusion criteria but they may still po-
tentially benefit from more intensive management, their possible recruitment
to the program/service may be negotiated.

Recruitment

In order to recruit eligible patients it is imperative that the specialist pro-
gram/service and its inclusion/exclusion criteria are widely known. In many
cases, patients will be recruited from specific areas within an acute care hospi-
tal (e.g. general medical and cardiology wards plus a specialist anticoagulation
clinic). However, in many ways the most difficult process is identifying and
“capturing” all eligible patients: patients often need to be identified without
delay while in hospital and this requires that the multidisciplinary team in-
volved in their care are aware of the existence and operational parameters
of the chronic cardiac care service and how to access it. This requires a team
approach within the hospital from which patients are recruited. While it is
true that the specialist nurse is probably most qualified to screen all admit-
ted patients, screening is a time-consuming process and, after completing a
baseline assessment of all eligible patients, they would have little time to do
anything else.

Clearly, therefore, there needs to be mechanisms by which eligible patients
are identified and referred to the specialist nurse for possible intervention.
Information about the program/service should be clearly displayed in all areas
with a high concentration of potentially eligible patients. Due to the almost
universal turnover of staff in large organizations, it is important to raise the
profile of the program/service on a regular basis to avoid appropriate patients
being missed. Key strategies in this regard are:

o Educational talks to nursing staff.

e Presentations at grand rounds.

e Regular visits to inpatient and outpatient units.
« Employing a dedicated recruitment officer.

7.5 Principles of effective chronic cardiac care

As extensively described in Chapter 2, there is a wealth of effective therapies
and expert opinion to guide the management of all three of the most common
manifestations of chronic cardiac disease. Rather than rewrite these guidelines,
particularly as the latest iterations now explicitly acknowledge the role of mul-
tidisciplinary management and therapeutics beyond pharmacotherapy and de-
vices, we strongly suggest that this section be regarded as a practical framework
for applying the evidence in patients with chronic cardiac disease. As the prac-
tical experience of chronic cardiac care increases overall, (for a detailed guide
to the management of CHF refer to Improving Outcomes in Chronic Heart Failure:
Specialist Nurse Intervention from Research to Practice [12]), texts of this type will
be able to provide much more definitive detail of the practical application and
impact of specific strategies relating to chronic angina pectoris and AF.
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Baseline assessment
Before actively managing a patient who agrees to be specially managed, it
is imperative that an initial, comprehensive profile of the patient (and fam-
ily/carersif appropriate) and their past health care utilization and management
be compiled. Using a review of the patient’s medical records, personal inter-
views with the patient and/or treating physician, the following baseline data
should collected for each patient:

e Demographic profile. Age, sex, marital status, social support, income, educa-
tion, and ethnicity.

e Past history. Risk factor profile, contributory conditions, and pattern of health
care utilization.

o Clinical status. Type, presumed cause and duration of chronic angina, CHF
and/or AF, type of nonpharmacologic treatment, body mass index, blood
counts (including Hb level), electrolytes, thyroid/renal/hepatic function,
past and concurrent cardiac and noncardiac disease states (e.g. Charlson In-
dex calculated [13]) and all echocardiographic, coronary angiography and
electrophysiological data.

o Medical/Surgical. All therapy relative to expert guidelines.

o Functional/general health status. Six-minute walk test with monitoring of ven-
tricular response, Mini-Mental test [14] and a suitable health-related quality
of life instrument (e.g. the EQ-5D [15], SE-36 [16] or Minnesota Living with
Heart Failure Survey) [17].

The most effective services are supported by advanced information technology.
A dedicated data set with entry of baseline data and comprehensive records
relating to subsequent patient contacts, nonfatal morbid events and key health
outcomes (see auditing section below) with linkage to all inpatient, outpatient,
and investigational data sets is extremely useful both at the individual and
service levels. The letters generated are structured in accordance with good
communication guidelines.

Individualized patient follow-up and support

One of the key aims of effective chronic cardiac management is to provide

tailored management to meet the individual’s needs in accordance with the

program/service’s therapeutic guidelines/protocols. In most nurse-led initia-
tives the specialist cardiac nurse will be ultimately responsible for (even if not
initiating or prescribing) the following:

¢ Continued adjustment and optimization of medical and nonpharmacological
therapy where indicated.

* Monitoring the patient’s cardiac risk, clinical status, and results of specific
investigations: particularly if there is evidence of clinical instability and de-
teriorating symptoms, or if changes to the therapeutic regimen have been
made.

Naturally this encompasses a broad scope of clinical practice and activity. If

one were to accept an optimal workload of 200-250 CHF patients or 275 to

325 patients with other forms of chronic heart disease per specialist cardiac
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nurse/annum, there is a clear need to work strategically to maximise patient
contacts. As noted in Chapter 6, a previously underrecognized resource within
the health care system is the person with the most to gain from effective man-
agement — the patient! It is within this context that the every etfort should be
made, after assessing each patient’s ability to self-care that they be encouraged
to take a proactive role in their health and health management. As such, effec-
tive patient preparations is not just a matter of simply providing information,
but allowing them to develop capacity to observe themselves, make sensible
judgments, feel confident, and recognize desired outcomes [18]. Within this
context, Table 7.1 (adapted from the original) shows the complexity of self-
care behaviors relating to the management of CHF: similar tables could be
quite simply constructed in respect to modifiable risk factors and the specific
management of chronic angina pectoris and AF.

Practical research undertaken by Riegel and colleagues in the setting of CHF
demonstrate the potential for promoting self-care behaviors: asserting that the
self-care decision making is a complex process [19]. They define self-care in
this setting as an active cognitive process and proposed a five-stage model
that is derived from a naturalistic decision making process. In this model,
self-management is perceived to be a component of self-care. Stage 1 ac-
knowledges the choice of behaviors that are adopted to maintain physiologic
stability and is termed “self-care maintenance”. Recording a daily weight, re-
stricting sodium intake, exercising regularly, maintaining a healthy body mass
index, and getting annual inoculations against flu and pneumonia are typi-
cal self-care maintenance behaviors. A family member or carer may provide
some external direction in self-care maintenance; for example; in recording
the trend in daily weights. Stages 2, 3, 4, and 5 reflect “self-care management”
[19,20]. These stages require patients to recognize changes in their health in
order for them to respond to symptoms appropriately and evaluate the ef-
fectiveness of any remedies that have been initiated to lessen the symptom.
Self-care is, therefore, a complex cognitive process that involves recognition
of the symptom and appraisal of its importance, implementing an action or
remedy, and evaluating its effectiveness [19,20].

Clearly, self-care activities do not represent a “panacea” in improving out-
comes in chronic cardiac disease [21]: particularly given the advanced age
and impaired cognitive function of many patients, in addition to a common
lifelong adoption of a passive role in the presence of health authority figures.
The inherent risk profile (including ability to self-care) and clinical status of
each patient should determine the level of patient contacts and intervention
as part of effective chronic cardiac care.

Assessment criteria and schedule of follow-up nurse contact
Regardless of their risk profile and clinical status, all patients (and their family
and carers where appropriate) enrolled in chronic cardiac care program should
be offered minimum specialist nurse-led contact comprising the following type
of follow-up:
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Table 7.1 Outline of common self-care activities in managing CHF. (Adapted from the

original [18].)

Behavior

Key indicator of
clinical status

Patient-initiated
actions

Daily weight

Monitoring symptoms
for worsening HF

Regular exercise

e Sudden increase in
weight of >1.5 kg

e Increasing peripheral
edema of feet, legs,
abdomen

e Worsening
breathlessness, especially
at night

e Waking up through the
night with cough and
shortness of breath,
sleeping on an
increasing number of
pillows

e Reduced exercise
capacity

e Increased lethargy

e Abdominal bloating and
loss of appetite/nausea

e Sudden weight loss of
>2 kg, dry mouth,
increased thirst and
reduced urine output

e Reduced exercise
capacity

o Excessive
tiredness/lethargy

¢ Need for more rest
periods

e Increasing angina

Reduce fluid intake to
1.5 liters

Reduce sodium intake
<2 g/day

Take an extra diuretic
Report symptoms

Take all medications as
instructed by your doctor
but consider taking an
extra diuretic

Sleep on extra pillows
Reduce fluid intake to
1.5 liters

Reduce sodium intake
<2 g/day

Take all medications as
instructed by your doctor
but consider taking an
extra diuretic

Pace yourself

Report symptoms
Temporarily cease fluid
restriction and report
symptoms

Plan your day and pace
yourself (energy
conservation and pacing)
Keep as active as possible
but ask for help to
attend with heavy
activities

Discuss symptoms with
your doctor/
physiotherapist

(Continued)
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Table 7.1 Continued

Behavior

Key indicator of
clinical status

Patient-initiated
actions

Adhere to prescribed
therapy

Maintain optimal
nutrition/weight

Annual
flu/pneumococcal
vaccinations

Increased
dizziness/postural
hypotension,
Adverse effects of
prescribed therapy
(particularly if impairs
social activities)
Occasionally missing
medications
Confusion about
medications due to
polypharmacy
Forgetting to obtain
repeat medications

Abnormal weight loss
and muscle wastage
Persistent peripheral
edema

Unable to loose excess
weight

Readmissions to hospital
during winter months
with congestive HF /
chest infections

Understand your
medications and spread
out cardiac medications
over the day

Discuss alternative times
for taking medications
Use dossette box or daily
reminders

Ask for clear written
medication instructions
to help in understanding
your medications
Involve your pharmacist
in solving medication
problems

Make regular
appointments with your
doctor/cardiologist to
review medications

Eat frequent, small, high
calorific meals

Restrict dietary sodium
intake

Reduce calorie and fat
intake, exercise regularly
Discuss nutritional
problems with a dietician

Maintain regular
follow-up with local
doctor

e A home or specialist clinic visit within one week of an index hospital dis-
charge or outpatient recruitment to comprehensively assess their baseline

characteristics.

* A second home or specialist clinic visit after 1-4 weeks (substituted by tele-
phone follow-up if too remote)
e A phone call at three months (substituted with home visit if no telephone)
o Immediate access to the program/service if they are readmitted to hospital
or other serious morbid event
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Based on the following three components of assessment, patients should be

subject to a more prolonged and intensive program of follow-up:

1 Cardiac risk profile. Patients should be carefully assessed to determine if they
have any modifiable cardiovascular risk factors that can potentially slow the
progression of underlying cardiac disease.

2 Symptomatic status. Patients can be (arbitrarily) divided into those who are
symptomfree and those in whom symptoms persist following hospital dis-
charge. In both of these groups there will be patients who are either at
“low” or “high” risk for future events such as unplanned readmission or
even death without hospitalization.

3 Appropriateness of treatment. Regardless of an individual’s symptoms, treat-
ment will be either appropriate or inappropriate.

In combination with the above parameters, the likely outcome for individual

patients and subsequent extent of surveillance and support can be further

delineated on the basis of the overall risk profile of the patient (as opposed to
specific risk factors for more cardiac events):

1 Low-risk patients are typically characterized by the following features:

e Knowledgeable about their condition and treatment.

o Adhere to prescribed pharmacological and nonpharmacological therapies.

e Receive adequate social support.

» Not in need of dramatic changes in their therapeutic management and/or

demonstrate a clear ability to self-care (see above).

2 High-risk patients are typically characterized by the following features
e A poor understanding of their condition and its treatment.

o A history of recurrent admissions to hospital and/or a near-fatal event.

e Poor adhere to prescribed pharmacological and nonpharmacological ther-

apies.

» Inadequate social support.

e Need for complex changes to treatment and/or poor self-care behaviors.
It should be noted that these are principles of assessment only and that ulti-
mately, itis the expert judgement of the specialist cardiac nurse, in conjunction
with the advice of the other health care professionals and the availability of
resources (i.e. by considering current caseload demands) that determines the
duration and intensity of follow-up. However, using the above criteria, it is
possible to roughly categorize the needs of patients using the following groups
and the intensity and frequency of care modulated accordingly.

Group 1 Patients: found to be clinically stable at the
initial assessment
(A) Low risk and appropriately treated

For patients at low risk and appropriately treated regular home visiting is
unlikely to have much benefit and telephone contact on an infrequent ba-
sis (for example, three monthly) is all that is required. These patients will
be encouraged to make nonscheduled telephone contact should their condi-
tion deteriorate. These patients will therefore receive the “minimum service”
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unless their condition or risk profile subsequently changes. Their ability to
self-care is both encouraged and supported.

(B) Low risk but inappropriately treated or presence of modifiable cardiovascular
risk factor

In this group of patients the main aim is to optimize the patient’s medication
in accordance with the programs/service protocols and guidelines (i.e. based
on those listed in Chapter 2). Patients may be assessed weekly (via home
visit, clinic appointment, or telephone call) until their therapeutic regimen
is appropriate and all their parameters (e.g. lipid profile or renal function)
are stable. These patients are encouraged to make nonscheduled telephone
contact should their condition deteriorate or they have trouble maintaining
a low-risk profile (e.g. inability to maintain an exercise program alone and
would prefer group activities of the same). Their ability to self-care is both
encouraged and supported.

(C) High risk but appropriately treated

In high-risk, appropriately treated patients, intervention is aimed at improv-
ing the patient’s understanding of their condition(s) and its treatment, and
where indicated increasing social support. The patient may be assessed weekly
until modifiable risk factors are fully addressed, in accordance with the pa-
tient’s needs and wishes. Regular telephone calls may also be required until
all modifiable issues are addressed. Patients will also be encouraged to make
nonscheduled telephone contact should their condition deteriorate.

(D) High risk and inappropriately treated

The intervention in high-risk patients who are inappropriately treated is aimed
at improving the patient’s understanding of their condition(s) and its treat-
ment; where indicated, increasing social support; and optimizing the patient’s
medication in accordance with the agreed medication guidelines. Active as-
sessment and intervention may be undertaken on a weekly basis until the
patient is compliant with an appropriate therapeutic regimen and modifiable
risk factors have been fully addressed, in accordance with the patient’s needs
and wishes. Regular telephone calls may also be required until all modifiable
issues are addressed. Patients will also be encouraged to make nonscheduled
telephone contact should their condition deteriorate.

Group 2 Patients: clinically unstable or uncontrolled symptoms
at the initial assessment
(A) Low risk and appropriately treated

One of the objectives of specialist nurse intervention in low-risk appropriately
treated patients is, where possible, to adjust what is already considered to be
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appropriate therapy to improve the patient’s clinical status and to minimize
any adverse effects of treatment. This will involve application of the therapeu-
tic guidelines and protocols with appropriate monitoring of any therapeutic
changes (e.g. improved functional status). The patient may require a number
of comprehensive assessments (via home or clinic visits whenever possible)
if there is scope for symptoms to improve. It must be acknowledged, however,
that it may not be possible to resolve symptoms completely in all patients and therefore
further adjustment of treatment may be inappropriate. However, the patient is also
likely to benefit from other components of this type of intervention. The sec-
ond objective, therefore, is to provide additional support to individuals who
remain symptomatic despite optimal therapy but who would, for example,
benefit from psychological and/or, ultimately, palliative care support. On this
basis, further interventions may be warranted, followed by regular telephone
follow-up thereafter. Patients will also be encouraged to make nonscheduled
telephone contact should their condition deteriorate.

(B) Low risk but inappropriately treated or presence of modifiable cardiovascular
risk factors

The purpose of the intervention in this group of patients is to adjust their ther-
apy to improve clinical status, minimize adverse effects and modify cardiovas-
cular risk factors,: once again via application of the therapeutic guidelines and
protocols with appropriate monitoring of any therapeutic changes (e.g. opti-
mal lipid profile). Patients will require regular intervention until their symp-
toms/risk factor profile improves and the patient adheres to an appropriate
regimen. Regular telephone calls may be required until appropriate therapy
or clinical stability is achieved. It may not be possible to resolve symptoms completely
in all patients even after appropriate treatment is implemented. Patients will also be
encouraged to make nonscheduled telephone contact should their condition
deteriorate.

(C) High risk but appropriately treated

The object of intervention in high-risk patients who are appropriately treated
is to adjust therapy to improve symptoms and signs and to minimize the
potential for adverse effects. As before, this will involve application of the
therapeutic guidelines and protocols with appropriate monitoring of any
therapeutic changes (e.g. improved functional status). Patients may increase
surveillance contacts until symptoms have improved and risk factors are fully
addressed in accordance with the patient’s needs and wishes. Regular tele-
phone contact should be maintained until all important issues are addressed.
It may not be possible to resolve symptoms completely in all patients. Patients will also
be encouraged to make nonscheduled telephone contact should their condi-
tion deteriorate.
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(D) High risk and inappropriately treated or presence of modifiable cardiovascular
risk factors

The object of intervention in inappropriately treated, high-risk patients is to
adjust therapy to improve the patient’s clinical status and minimize any ad-
verse effects of treatment: as above, this will involve application of the ther-
apeutic guidelines and protocols with appropriate monitoring of any thera-
peutic changes (e.g. improved functional status). Patients may require weekly
home or clinic visits until they are adherent to an appropriate therapeutic
regimen, their symptoms have improved, and modifiable risk factors have
been fully addressed in accordance with the patient’s needs and wishes. Reg-
ular telephone contact should be maintained until allimportant issues are ad-
dressed. Once again, it should be remembered that it may not be possible to resolve
symptoms completely in all patients. Patients will also be encouraged to make
nonscheduled telephone contact should their condition deteriorate.

Note: Tt is this group of patient who, potentially, would most benefit from
the latest remote technologies to monitor clinical status and adherence to a
therapeutic plan: particularly if they are unable (or unwilling) to be assessed
in their own home or specialist clinic.

Summary of chronic cardiac care based on clinical status,
modifiable risks and therapeutics

Table 7.2 is a theoretical schedule of a home-based chronic cardiac care pro-
gram based on the above categories of patients according to their cardiovas-
cular risk profile, therapeutic regimen, and clinical status and, finally, their
overall risk status (e.g. ability to self-care). As indicated in the text above, it
should be noted that clinic-based visits or interactive contacts using the lat-
est remote technology can be substituted for home visits. Regardless of the
mode of follow-up (i.e. personal versus remote contacts), the same principles
for altering the frequency and intensity of chronic cardiac care, based on the
patient profile and their immediate needs, should be strategically formulated
and applied.

7.6 Promoting quality end-of-life

As discussed earlier, it is important to consider when it is appropriate to re-
consider the goal of any therapeutic attempts to improve quality of life, avoid
costly morbid events, and prolong survival, in favor of proactively promoting
quality end-of-life. Whilst it is beyond the scope of this book to comprehen-
sively describe the principles of palliation in the nonmalignant context it is
worth considering the following.

Selecting patients for palliative care
There is strong argument for offering palliation to anyone who, in all proba-
bility, is likely to die within the next 12 months [22]. This obviates the need



Table 7.2 Schema for applying chronic cardiac care on an individual basis.

Group 1 (symptom-free) Group 2 (symptomatic)

A B C D A B C D
Low risk v v v v
Appropriately v v V4 v
treated
High risk VA V4 v v
Inappropriately V4 V4 v v
treated

Initial home visit v v 4 4 4 v v v

within 1 week
(72 hours)

Second home Vv Vv Vv v v v v 4
visit at 1-2
weeks

Routine 3 4 4 v 4 v v v v
monthly phone

calls

Weekly home Vv v v v v v 4

visits for the first
month

Weekly home v
visits extended
for 1-2 months

Weekly phone 4 v v v

calls to reassess
status

Monthly phone
cafe to reassess
health status

Reapplication of

service if
readmitted

Key points

All patients subject to a “safety net” of at least two home visits plus 3 monthly phone calls.
Patients regularly reassessed and the amount of follow-up increased or reduced based on
their clinical and psychosocial status.

The specialist cardiac nurse’s aim is to maximize the impact of initial intervention and
limiting contact thereafter (excepting patient-initiated phone calls) with a focus on
appropriate self-care behaviors.

The management of patients who are either symptomatic and/or receiving inappropriate
treatment after 3 months should be subject to an expert multidisciplinary review.

The potential need for palliative care, as opposed to active management, should be
strongly considered in those unlikely to survive beyond 12 months.
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for a comprehensive review of all chronically ill patients. It is particularly im-
portant, therefore, for the specialist care nurse to remember to apply the prin-
ciples of palliative care on the basis of “need” rather than “diagnosis”. Clearly,
extending palliation beyond malignancy raises a number of complex issues.
Most health care professionals will be forced to overcome a natural desire to
be optimistic and to avoid alarming patients unnecessarily with thoughts of
impending death. It is in the best interests of the patient if the clinician does
come to this difficult conclusion — even if the patient has not reached the
same conclusion. Despite the problem of “denial” at the end-of-life, it is the
frequent wish of patients that the doctor begins discussions about death [23].
There is, however, an inherent problem in predicting the illness trajectory
of CHF and other forms of chronic cardiac disease. For example, in the SUP-
PORT Study some patients with CHF had been predicted to have a greater than
50% chance of surviving six months, but died just three days later [24]. Not
knowing how long the patient will live creates a situation of uncertainty that
can, in theory, “paralyze” physicians and nurses alike: potentially preventing
them from implementing palliative care [25]. In all probability there is no so-
lution to such “treatment paralysis” without specific, professional guidelines
and an increase in consumer expectations to prompt appropriate end-of-life
care.

Applying palliative care in chronic cardiac disease

Fortunately, palliation encompasses a number of principles that can be ap-
plied quite effectively beyond malignancy using preexisting resources. Pal-
liative care represents holistic management that has moved beyond medical
cure. It focuses on the physical, psychological, social, and spiritual problems
of the patient at the end of their life [23]. In simple terms, it equates to pro-
viding a good quality end to life by whatever means possible [22]. Although
palliation has historically focussed on terminal malignancy, most people who
are physically deteriorating and approaching the end-of-life experience simi-
lar problems. Four main issues are common to all patients who are expected
to live less than 12 months:

o Deficits in basic self-care.

o Emotional distress.

e Pain and chronic symptoms.

e Malnutrition [25].

In CHF and chronic angina pectoris, persistent dyspnoea and chest pain, with
associated limitations on all activities of daily living, is particularly distressing.
Dealing with such problems requires a multidisciplinary approach combined
with the core palliative care values of open and sensitive communication, a
whole patient and carer approach, attention to symptom control and thera-
peutic dialogue.
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7.7 Maintaining high standards: generating
and analyzing audit data

As noted above, a comprehensive data set that is capable of tracking thera-
peutic management, clinical status and key health outcomes is an important
source of information on both an individual and service level. As such, it is
extremely important to be able to monitor the performance of any service. The
natural inclination is to assume that the results of any research are translated
into clinical practice. This is, of course, a fallacy that is particularly true when
one considers the nature of the intervention with its many “working parts”,
the variability in expertise in those who interact with patients and the need to
incorporate new areas of practice. Unlike pharmacotherapy, specialist nurse-
led management is not an exact science — in fact, it has a strong component
of “art” as well as science.

The type of protocols and guidelines outlined in this book are an attempt
to provide a uniformity of high standard of care. However, it important to
audit health outcomes to ensure that a service is functioning as intended.
Figure 7.4, representing audit data from the world-renowned Glasgow Heart
Failure Nurse Liaison Service [26] demonstrates the utility of tracking impor-
tant end-points to ensure that expected health outcomes (particularly when
a specific intervention is applied across a range of institutions) are being met.
As described in more detail in Chapter 4, on the basis of a meta-analysis of
randomized studies of CHF management programs appear to prolong survival
relative to usual care. [27] However, in the original study underpinning the
Glasgow service [28] such prolonged survival was not observed.

However, as indicated by Figure 7.4, when audited and compared to ex-
pected outcomes, patients recruited to the Glasgow CHF service have lower
than expected 12-month survival rates [25]. Alternatively, the negative trial
of increased access to primary care designed to improve outcomes in a range of

*1 Expected rate from usual care
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Figure 7.4 Expected versus actual 12-month mortality in CHF patients exposed to
home-based, nurse-led management service in Glasgow, Scotland [25].
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chronic disease states (including CHF) reported by Weinberger and colleagues

[29], if anything, is a salient reminder that an intervention of this type, like

any other medical or nursing “treatment,” has the potential to lead to negative

outcomes: particularly when issues of “operator dependence” and/or the “clin-
ical cascade” whereby patient expectations rise and hospital admission thresh-
olds decline, can adversely influence outcomes. Given a reasonable amount
of time to be properly organized and the correct guidelines and protocols
implemented, regular, independent auditing of the service’s effectiveness
should be undertaken. This auditing process should evaluate the service from

a number of perspectives including the following:

o Health care utilization. A major aim of the service should be to reduce re-
hospitalization rates. Ideally, all rehospitalization occurring among those
admitted to the recruiting hospital with a diagnosis of the target condi-
tions (regardless of whether the patient was exposed to the service or not)
should be monitored. If possible rehospitalization rates (at least over 6-12
months) should be compared to a previous period (for example, compared
to a previous calendar year) and then compared on an accumulative basis
thereafter. These comparisons can be made on an overall basis (all patients
with chronic cardiac disease) and on the basis of exposure/nonexposure to
the intervention. Making any comparison on this basis and with other hos-
pitals is problematic without consideration of influencing variables other
than the syndrome itself (for example, age, deprivation, comorbidity, and
level of health care). The cost of these admissions should also be calculated.

o Patient satisfaction and quality of life. Whilst hospitalization rates are important,
it is equally important to ensure that the intervention is making a positive
impact on the patient’s quality of life and satisfaction with their health care.
A number of tools for measuring quality of life (both disease-specific and
general health status questionnaires) are available for this purpose. Ideally,
both of types of questionnaire should be used to measure changes in the
patient’s quality of life with additional consideration of their functional sta-
tus (e.g. Canadian Heart and NYHA class plus results of six-minute walk
test where appropriate). It is not necessary to audit every patient, but to
generate a random sample from which measurements can be made. Mea-
suring satisfaction with health care is much more problematic on a formal
basis. It is possible, however, on an informal basis (for example, with a few
well-directed questions) to gather useful information — as long as the mode
of auditing is appropriate to the patient (for example, verbal questioning for
older patients), allows for candid responses and is performed on an inde-
pendent basis.

o Family/carer satisfaction and quality of life. Although family and carers are fre-
quently identified as vital cogs in the management of chronic disease, they
are often overlooked when an intervention (e.g. nurse-led CHF manage-
ment) is applied on a research or service basis [30]. While an intervention
may improve the quality of life of the individual with chronic cardiac dis-
ease, it is possible that those who care for that individual may be adversely



Establishing a nurse-led program of chronic cardiac care 145

affected by the fact that they have little or no respite from that burden of
care. Moreover, they may be asked to take a greater role than before; some-
thing that may be too onerous for an older partner, for example, who also
suffers from chronic illness. As such, family and carers should always be
included in the auditing process!

o Survival. As discussed previously, optimal chronic cardiac care has the po-
tential to prolong survival rates. Alternatively, given narrow risk-benefits
associated with many therapeutic agents (e.g. anticoagulation and antiar-
rhythmic therapy in AF and spironolactone in CHF) there is a potential for
mismanagement to adversely impact on patient survival.

7.8 Creating a harmonious health care team

Whilst it is possible to control many of the facets of day-to-day management
of the patient with chronic cardiac disease and their contact with specialist
staff, it is vital to create a productive and harmonious relationship with other
members of the health care team. Based on the concept of the “weakest link”
it is easy to see how negative outcomes generated from the type of auditing
process described above could be derived from factors outside of the control
of the nurse-led, chronic cardiac care team. A number of key processes need
to be undertaken on a proactive basis to minimize the risk of poor health
outcomes in this context:

o Creating a “partnership” with hospital staff. In the initial stages of developing a
new service it is especially important to spend time explaining exactly what
will be happening and why the service will be of benefit to those members
of the health care system who are affected by it. For those hospital-based
health professionals who come into contact with potential candidates for the
new service, it should be openly acknowledged that their workload would
be (initially at least) increased. However, by assisting the specialist cardiac
nurse to identify and then refer eligible patients for the service and then
gather appropriate information and ensure appropriate discharge planning,
they are likely to reduce their workload in the longer-term. In the first few
months of the service therefore, the specialist nurse needs to spend a good
deal of time creating a partnership with hospital staff — in essence becoming
part of the furniture! With this partnership firmly cemented it should be
possible to implement the following type of protocol for identifying and
recruiting patients.

o Creating a harmonious relationship with community-based services. The same prin-
ciples that were used to ensure a harmonious relationship with hospital staff
and services should also be applied to ensure the same sort of relationship
with the community-based health care professionals. Obviously, consider-
ing the diversity and breadth of these it will be inherently more difficult to
achieve. Once again, however, it is important to identify who will be most
affected by the service and to convince them that it will be of overall bene-
fit to them and, most importantly the patient. Clearly, the most important
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health care professional to consider is the general practitioner. In this respect,
dealing with these health care professionals on an organizational level is
advantageous in spreading the broader message and providing information
about the service. In order to attain a trusting and an effective relationship,
however, it is advisable to take the time on an individual level to inform
and clarify points of issue with each patient’s community-based physician:
another good reason for gradually building up the service! Having firmly
established guidelines/protocols that are agreed upon by the major stake-
holders and specifying the exact role of the specialist cardiac heart failure
nurse will facilitate this process.
Clearly, positive health outcome data (typically derived from independently
derived audit data that is consistent with expected benefits) is the most pow-
erful and compelling reason for initially skeptical or recalcitrant health care
professionals (and indeed potential patients) to collaborate and further im-
prove the cost-efficiencies of the newly introduced program/service.

7.9 Successfully implementing well-made plans

Introducing any intervention of this type as a formal program or service is
not easy without key personnel who are experienced in implementing and
budgeting for new health care services. As indicated by Figure 7.2, there is
an obvious need for sufficient funding and support to provide the specialist
cardiac nurse with both equipment and time to develop and implement effec-
tive protocols. With or without sufficient funding, however, the service will
undoubtedly fail without the support of key personnel. As such, the optimal
amount of support will include that of leading cardiologists, general practi-
tioners/primary care physicians, health care administrators, and nurses at the
local, regional, or national level where appropriate.

Prior to patient recruitment we would suggest a final review of the service
development process to ensure that all the following steps have been under-
taken, or at least considered:

1 Develop precise and realistic aims and objectives for the service.

2 Establish close links with both the hospital and community-based health
care services.

3 Establish concise and realistic inclusion criteria for those patients eligible
to receive the service.

4 Establish precise protocols for the identification and recruitment of patients
with chronic cardiac disease.

5 Establish precise protocols for the immediate postdischarge care of the
patient (including the coordination of health care and the management of
pharmacological and nonpharmacological treatment strategies).

6 Establish precise protocols for the longer-term management of the
patient — according to their risk of rehospitalization and overall health
care needs.
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7 Establish comprehensive and independent auditing procedures.

8 Make a comprehensive list of infrastructure and equipment needs ensuring
that all items and service requirements are carefully accounted for.

9 Recruit the specialist cardiac nurses using strict selection criteria, ensuring
that the appointed personnel are adequately paid and are subject to a
rigorous and comprehensive training program.

10 Introduce the service slowly allowing time for protocols to be tested prop-
erly and any teething problems are adequately addressed.

In order to facilitate future developments of this kind in other regions and

countries, it would be extremely useful for a “blueprint” of the developed ser-

vice to be available for interested parties to obtain and consider via a dedicated

web site or publication.

7.10 Summary

As can be appreciated, not withstanding the growing evidence and experience
relating to nurse-led, CHF management programs, the establishment of cost-
effective programs of nurse-led chronic cardiac care represents an evolving
field of endeavor. Fortunately, as outlined above, there are an eclectic range
of principles and theories of management that provide a good framework for
applying cost-effective chronic cardiac care. In the next 5-10 years, there will
no doubt be much more evidence (both in terms of health outcomes and
practical strategies) to guide the management of chronic cardiac care into the
21st Century.
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