Preface

The concept for this book on aging and heart failure (HF) was born in the
1980s with the publication of the book entitled The Aging Heart: Its Function
and Responses to Stress, edited by Dr. Myron L. Weisfeldt, MD. It was later
fueled along in the early 1990s by the monograph entitled /nclusion of Elderly
Individuals in Clinical Trials: Cardiovascular Disease and Cardiovascular
Therapy as a Model by Dr. Nanette K. Wenger, MD. Concurrently, observa-
tions in population studies and large randomized clinical trials (RCTs) sug-
gesting that the elderly patient after myocardial infarction was at higher risk
for cardiovascular (CV) complications and adverse left ventricular remodel-
ing leading to HF added fuel to the burning fire.

The concept of cardiac remodeling as a mechanism of heart disease lead-
ing to HF has evolved since the mid-1970s following extensive bench-to-
bedside and bedside-to-bench research studies. Since the mid-1980s, the
initial emphasis on HF related to pressure and volume overload led to theo-
ries on adaptive and maladaptive structural and functional remodeling after
insults such as myocardial infarction (MI) and hypertension (HTN) and later
expanded to pure and mixed pressure/volume overload states and a wide
range of cardiomyopathies.

The concept of adverse left ventricular remodeling during acute and sub-
acute phases of MI established that adverse cardiac remodeling is a major
mechanism for progressive left ventricular enlargement, deterioration of ven-
tricular function, increased suffering, and deaths from chronic HF.
Concurrently, over the last four decades, expanding knowledge about the
biology of aging and the effects of aging on the response to insults by preva-
lent CV diseases such as MI and HTN has identified several potential molec-
ular pathways and targets that may lead to drug discovery and development
and improved therapies for the ravages of these diseases in the elderly patient.
A major payoff of the research studies has been the appreciation that lifelong
exposure to CV risk factors and cardiotoxic agents from childhood through
adulthood and old age fuels the march to HF. This has clearly opened up a
new area of research into the biology of CV aging and its impact on cardiac
remodeling throughout life.

Despite the advances, a sobering finding has been that hearts continue to
enlarge and the HF burden continues to increase, especially after ST-segment
elevation MI (STEMI). Vast knowledge gaps exist. With the expanded spec-
trum of diseases that result in adverse cardiac remodeling, improved



understanding of the underlying molecular mechanisms through research is
crucial. Improvements in medicine, public health, Medicare, and socioeco-
nomic conditions in Western countries have extended life span, but the
increased longevity is sadly associated with a parallel increase in morbidity
due to HF. During the last 20 years, attention has turned to aging-related
physiological as well as cellular, subcellular, molecular, and biochemical
remodeling that influence responses to CV diseases and therapy. An explo-
sion in knowledge of molecular and cellular mechanisms, importance of oxi-
dative stress, metabolic pathways, extracellular and intracellular matrix
remodeling, and the far-reaching effects of infarct and non-infarct zone fibro-
sis in the progression to HF has occurred. The profusion of original scientific
and review papers dealing with several aspects of molecular mechanisms of
adverse cardiac remodeling that impact therapy of HF in the elderly and clini-
cal studies on novel therapies and strategies that may benefit the elderly sug-
gested the need to synthesize the main ideas into one book.

In 2008, two special symposium issues of Heart Failure Reviews on aging
and HF for which I served as guest editor generated a great deal of interest. The
first issue published in 2010 drew attention to the arbitrary nature of the chrono-
logical definition of elderly in the context of progressive biological aging and
the importance of the changing demographics with respect to the growing pop-
ulation of elderly people with major aging-related CV changes and diseases
that lead to HF such as HTN and MI. The second issue published in 2012
focused on important aging-related issues pertinent to HF therapy in the elderly.
In September 2010, I had the opportunity to drive those points home in an
invited lecture on “The Biology of Aging in the Cardiac Patient” for a sympo-
sium on “Biology of Aging and HF Management” during the 14th Annual
Scientific Meeting of the Heart Failure Society of America in San Diego.

As the American pop singers Sonny and Cher put it, “the beat goes on...”
And the beat must go on. In this book, a group of invited clinician-scientists
discuss pertinent aspects of aging and HF. The book is organized into two
sections. Chapters 1-20 discuss clinical issues, and Chapters 21-32 explore
molecular mechanisms. In the chapters in the first section, I deal with the
changing demographics in the aging population with HF and the pertinent
aspects of the biology of aging in therapy of HF. I address HF prevention strat-
egies in the context of the aging continuum and chronological versus biologi-
cal aging and discuss promotion of healthy aging through education on CV
risk factors and prevention through aggressive CV risk management. There is
increasing need for development and discovery of novel targets and therapies
pertinent to the growing elderly population in order to ensure that they enjoy
the extended life span and continue to contribute meaningfully to society if
they so choose. Since the changes with aging are progressive and a host of risk
factors damage the CV system during aging, improving the lot of the older,
elderly, and oldest elderly segments depends to some extent on the success of
preventative measures in the young, beginning in early childhood.

Chapter 3 presents a masterful discussion of HTN and prevention of dia-
stolic HF in the aging population. Chapter 4 discusses therapy of systolic HF.
Atrial fibrillation in the aging population is explored in Chapter 5. Chapter 6
discusses optimizing therapy with monitoring in HF clinics. Chapter 7
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addresses cardiac remodeling in aging, HTN, and diastolic HF. Polypharmacy
and adverse drug reactions with HF pharmacotherapy in the elderly are high-
lighted in Chapter 8. Chapter 9 presents vascular remodeling with aging and
HFE. Chapter 10 discusses biomarkers in optimal management of HF in the
aging population. Benefits of exercise in the elderly and a review of the
RAAS in HF are described in Chapters 11 and 12. Chapter 13 addresses
aging and diastolic dysfunction and the interplay with inflammation and
extracellular matrix regulation. We address improving outcome with reperfu-
sion and vasodilator therapy in elderly patients with STEMI and HF in
Chapter 14. Erythropoietin therapy and the role of resistin in HF are reviewed
in Chapters 15 and 16. Chapter 17 discusses the role of coronary artery cal-
cium in CV risk stratification. We address the remodeling of the RAS, RAAS,
and related pathways with aging and implications for therapy in Chapter 18.
The utility of mineralocorticoid receptor antagonists (MRAS) in the very old
patient, in whom the age-related decrease in aldosterone levels is balanced by
a novel pathway involving decreased 11pHSD-2 levels and cortisol-induced
stimulation of the mineralocorticoid receptor, is discussed in Chapter 18.
Chapter 19 aging and right ventricular remodeling and failure secondary to
pulmonary artery remodeling and pulmonary hypertension. Biomarkers of
CV aging are discussed in Chapter 20.

In the section on molecular mechanisms, the chapters focus on important
translational research areas. Chapter 21 discusses the changes in the heart that
accompany aging, from humans to molecules. Cell death and cell survival
pathways are explored in Chapter 22, and Chapter 23 addresses telomeres
and telomerases. Chapter 24 discusses changes in inflammation and fibrosis
with aging. Alterations in extracellular matrix and ventricular remodeling
after MI and calcium signaling and cardiac function in the aging heart are
explored in Chapters 25 and 26, respectively. Chapter 27 examines integrins
and HF failure therapy with aging, and Chapter 28 discusses adipokines as
novel biomarkers in aging and HF. Aging-related changes in cellular and
molecular mechanisms of post-MI remodeling is addressed in Chapter 29.
Chapter 30 presents aging-related changes in mitochondrial function and
implications for HF therapy. Finally, Chapters 31 and 32, respectively, dis-
cuss regulation of SERCA and implications in diastolic dysfunction in the
aging heart and SMP-30 and aging-related cardiac remodeling and HF.

These chapters should give the readers an appreciation of the need for more
research on the biology of CV aging, more evidence-based clinical trial data on
the “older-elderly” HF patients, and new therapies for HF with preserved ejec-
tion fraction (HF-PEF) as well as for HF with low ejection fraction (HF-low
EF). Together, they point out that while longer life comes at a price, there is still
hope and potential for novel targets and therapies in the near future.

In summary, this book provides a high profile and valuable resource on the
major clinical issues facing HF therapy in the elderly and molecular mecha-
nisms of the changes with CV aging for both the present and future generations
of healthcare professionals including physicians, clinician-scientists, research-
ers, teachers, fellows, trainees, and students. It also provides a valuable resource
on pertinent aspects of age-related changes in physiology, biochemistry, and
pathophysiology that impact HF management in the elderly and important
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clinical issues in the care of the elderly HF patient. It is hoped that the book will
stimulate future translational research targeted towards discovery and develop-
ment for preventing, limiting, and reversing changes in pathways leading to the
growing HF burden with aging and in the elderly. The invited leaders and
established investigators in the field have generously contributed 32 chapters
on key topics. The reference lists are comprehensive and include key papers
that are currently not easily accessed from PubMed or other search engines.
The chapters suggest potential novel strategies that should receive attention in
terms of translating basic research knowledge to application in patients at the
bedside. I hope that the book will also prove useful for scientists and clinicians,
students and teachers, and the industries interested in drug discovery research.
While the list of topics is by no means comprehensive, the chapters address
some major areas needing attention. To our knowledge, there is no other book
on this topic to date.

Edmonton, AB, Canada Bodh I. Jugdutt, MD, MSc, DM,
FRCPC, FACC, FACP, FAHA, FESC, FIACS
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