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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:
� 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
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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!

� 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).

� 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
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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.

� 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:
� “Get With The GuidelinesSM (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 Complete cessation � Self-motivation to quit smoking
� Supportive cessation programs
� Avoid second-hand smoke
� Nicotine replacement or buproprion

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

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

� Antihypertensive therapy on an
individual basis

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

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

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

� Lifestyle modification: weight control
and exercise

� Lipid lowering agents: statin +/− fibrate

Sedentary lifestyle Minimum of 30
minutes moderate to
high intensity exercise
3–4 times per week

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

� Self-motivated programs around daily
activities

� Formal exercise programs

Overweight/obesity∗ Body mass index
18.5 to 24.9 kg/m2

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

� Self-motivated program
� Dietary modification (as above)
� Lifestyle modification (as above)
� Formal exercise programs
� Formal dietary management programs

Diabetes/metabolic
syndrome∗

HbA1c < 7% � Dietary management
� Optimize exercise and lipid profile
� Hypoglycemic therapy

Preventative pharma-
cologic therapies

Antiplatelet therapy � Aspirin 75 to 325 mg/day in majority of
patients

� Clopidogrel 75mg/day
� Warfarin titrated to INR of 2.0 to 3.0

ACE inhibitors � 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

Beta-blockers � 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. Eur 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 F, 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 CHF. 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/m2 (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 successfully
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 AF,
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),
clarify 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 III 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. If 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 years and 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 CHF, 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 CHF, 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 fully 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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