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The Reality of Aging as Viewed from the Heart

The incidence and prevalence of coronary artery disease, hypertension,
heart failure and stroke increase exponentially with advancing age.
While epidemiologic studies have discovered that aspects of life style and
genetics are risk factors for these diseases, age per se, confers the major
risk. Thus, it is reasonable to hypothesize that specific pathophysiologic
mechanisms that underlie these diseases become superimposed on
cardiac and vascular substrates that have been modified by an “aging
process , and that the latter modulates disease occurrence and severity.
In order to unravel this age disease interaction, the nature of the aging
process in the heart and vasculature requires elucidation.

Age-associated changes in cardiac structure in humans (LV myocyte size
increase and wall thickening) and resting function (reduced early diastolic
filling) occur, in part, in response to aging of the arterial system.
Cardiovascular reserve function in older humans without clinical heart
disease is limited by suboptimal ventricular-vascular coupling, due to an
age associated augmentation vascular afterload, and reduced myocardial
contractility, due, in part, to a diminished effectiveness to p-adrenergic
modulation. Cardiac cells of older rodents are characterized by increased
size, altered membrane composition, altered calcium regulation, reduced
Ca2+ tolerance and increased reactive O2 species levels in response to a

[Best of ACC]

variety of stressors.

These, and other, age-associated CV
changes ought not to be simply considered
as a ‘normal aging” process, but rather, in
humans, might be construed as specific
risk factors for CV diseases (i.e., as
subclinical disease markers), and thus
might be novel targets of interventions
designed to prevent the epidemic of CV
disease incidence and prevalence among

National Institute of Health, USA
Edward G. Lakatta, M.D.

older persons. There is already some

evidence to indicate that diet, exercise habits, pharmacologic agents,
e.g., those that interfere with AII action, or novel collagen crosslink
breakers, or gene therapy, can retard age associated changes in CV
structure/function. While these preventive lifestyle or pharmacological
strategies can be undertaken even now, future genetic characterization
of individuals will allow person-specific stratification with respect to
risk, efficacy, and cost effectiveness of measures to retard cardiovascular
aging in order to reduce CV functional disability and disease at older
ages.

Evolution of the Treatment and Prevention of Sudden Cardiac
Arrest: From Epicardial to Tranvenous and Subcutaneous
Implantable Cardioverter Defibrillators

Background: Sudden Cardiac Arrest (SCA) is the leading cause of death due to
heart disease. In the United States, it is estimated that there are approximately
350,000 sudden cardiac deaths per year with an annual risk of 0.1-0.2%/
year. Most of these cardiac arrests are associated with an acute myocardial
infarction and may occur without any known prior history of cardiac disease.

Ventricular tachycardia (VT) or ventricular fibrillation (VF) are the most
common arrhythmias identified at the time of arrival of emergency medical
personnel, and these tachyarrhythmias may be effectively treated with
defibrillation therapy. Bradyarrhythmias or asystole, as well as pulseless
electrical activity are less common.

Discussion: There has been an evolution of therapy of related to prevention
and treatment of sudden cardiac arrest over the past 25 years. Previous
clinical trials performed in the 1990s demonstrated that Implantable
Cardioverter Defibrillators (ICDs) are superior to antiarrhythmic drugs
for secondary prevention of SCA in patients who present with sustained
ventricular arrhythmias. Subsequent trials demonstrated efficacy of ICDs in
the primary prevention of SCA, particularly in patients with significant left
ventricular systolic dysfunction.

Initial ICDs were implanted using an epicardial approach, requiring major
cardiac surgery. Subsequently, transvenous ICD systems were available

o

in the 1990s. This no longer required a
thoracotomy procedure and reduced the risk
of device implantation, increasing usage.
In addition, technological advancements
such as biphasic waveforms, active cans,
and high output devices have enhanced
defibrillation efficacy. However, the ICD
lead is considered the “weakest link” in the

ICD system, and many lead malfunctions
or failures have occurred over the years,
leading to advisories or “recalls.” More
recently, a totally subcutaneous ICD

Cooper University, USA
Andrea M. Russo, M.D.

system became available across the world. This device no longer requires
transvenous access and can be implanted without fluoroscopy. It is hoped that
this latest technology will enhance availability of devices and increase access
to patients who may benefit most.

Summary. ICDs have demonstrated efficacy for the primary and secondary
prevention of SCA. Device technology has evolved considerably over the
past two to three decades. It is hoped that enhanced access to the latest
technology may help provide ICDs to patients throughout the world who may
derive the greatest benefit from device therapy.
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Acute Decompensated Heart Failure- What Should We
Target for Success?

Baylor College of Medicine, USA
Biykem Bozkurt, M.D.
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Acute decompensated heart failure presentation
encompasses a heterogeneous group of patients. Though
etiologies and presentations differ, we deploy similar
treatment strategies for most patients. Most of our
treatment strategies target resolution of symptoms and
signs of heart failure; improvement in objective diagnostic
findings and biomarkers: improvement in patient outcomes
such as survival; functional capacity and quality of life,
while meeting system and performance demands such
as reduction in heart failure readmission rates or bed-
days of care. Despite differences in patient populations
and heart failure presentations, approximately 2/3 of the
patients have resolution of dyspnea: 2/3 of patients have
resolution of jugular venous distention and rales; more
than half of patients have resolution of edema at the
time of discharge; sometimes as early as first day after
admission, with just standard background decongestion
therapy; regardless of the intervention arm in the clinical
trials including placebo. Still, it also should be noted
that 15-25 % of patients have worsening of heart failure
during admission and more than 25 % of heart failure
patients require readmission in six months. Resolution
of dyspnea and other symptoms are not associated with
fluid or weight loss. Likewise, weight or fluid loss is not
usually associated with clinical outcomes. We are starting
to recognize important features of patient response to
acute heart failure therapy. Patients with more complete
decongestion with resolution of more than one or two
signs along with reduction in natriuretic peptide levels,
or hemoconcentration are associated with better clinical
outcomes. Though this maybe a reflection of a more
effective decongestion strategy, it also may identify a
special patient population more responsive to therapy
than those who are not. Furthermore, though worsening
renal function during hospitalization has traditionally
been associated with worse outcomes in heart failure, we
are also starting to realize that worsening renal function
if accompanied with decongestion is not associated with

adverse outcomes. Thus, it is important to recognize

differences in patient responses, and future studies will
need to take these into consideration.

Despite numerous studies, there is paucity of clinical
trials showing survival benefit with new interventions in
acute decompensated heart failure. The recent trial with
relaxin, showed promising results in improvement in
cardiovascular outcomes. But this was a secondary end-
point, and relaxin failed to show significant improvement
in the primary end point, thus needs to be validated in
future studies.

It should also be noted that though most hospital
performance metrics target reduction in readmission rates
for heart failure, there is discordance in mortality and
readmission rates; i.e. as mortality rates decline, heart
failure readmission rates increase. This may be a reflection
of more surviving patients getting readmitted, but still
underlines the necessity of better metrics for assessment of
success in heart failure.

Finally, most heart failure readmissions re-occur or
cluster in the first couple of months following an incident
heart failure admission or a couple of months before death
in the life time of a heart failure patient. For new onset
heart failure patients, the emphasis during admission
may be to determine etiology, treat underlying cause,
initiate and optimize evidence based treatment strategies.
For very advanced, end-stage heart failure patients on
the other hand: consideration for advanced care such as
transplant or VAD therapies, palliative care, decision
making strategies, end of life may need to be taken into
consideration rather than only implementing a standard-
acute-heart failure therapy strategy for all admissions. It
should be noted that not all readmissions are avoidable,
but on the other hand, not all patients need to be
admitted. It should also be noted that we will need to
have different strategies for different patient presentations,
disease stages and differences in likelihood of response to
therapy.
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Stem Cell Therapy in Cardiovascular Disease
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EECP(Enhanced External Counter Pulsation) Therapy in
Heart Failure
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