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Aim of the work

This study aims at revealing the recent updates in
anticoagulation management of heart failure.
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Introduction

Introduction

Heart failure is the pathophysiologic state in which the heart, via
an abnormality of cardiac function (detectable or not), fails to pump
blood at a rate commensurate with the requirements of the
metabolizing tissues or is able to do so only with an elevated diastolic

filling pressure (Onwuanyl et al., 2007).

Heart failure may be caused by myocardial failure but may also
occur in the presence of near-normal cardiac function under conditions
of high demand. Heart failure always causes circulatory failure, but the
converse is not necessarily the case, because various noncardiac
conditions (e.g. hypovolemic shock, septic shock) can produce
circulatory failure in the presence of normal, modestly impaired, or even
supranormal cardiac function. To maintain the pumping function of the
heart, compensatory mechanisms increase blood volume, cardiac filling
pressure, heart rate, and cardiac muscle mass. However, despite those
mechanisms, there is progressive decline in the ability of the heart to
contract and relax, resulting in worsening heart failure (Fonarow et al.,

2011).

The goals of pharmacotherapy are to reduce morbidity and to
prevent complications. Along with oxygen, medications assisting with
symptom relief include diuretics, digoxin, inotropes, oxygen, and
morphine. Drugs that can exacerbate heart failure should be avoided
(non steroidal anti-inflammatory drugs [NSAIDs], calcium channel
blockers [CCBs], most anti-arrhythmic drugs) (Moss et al., 2011).

1



Introduction

Despite therapeutic advances, patients with worsening heart
failure (HF) requiring hospitalization have unacceptably high post-
discharge mortality and re-admission rates soon after discharge.
Evidence suggests hypercoagulable state is present in patients with HF.
Although thromboembolism as a direct consequence of HF is not
frequently clinically recognized, it may contribute to high mortality and

morbidity (Metra and Zannad, 2013).

Additionally, many patients with HF have concomitant disorders
conferring additional thrombotic risk, including atrial fibrillation (AF) and
acute coronary syndrome (ACS), which is a common precipitating factor
for worsening HF or sudden death. Because data are largely derived
from observational studies or trials of modest size, guideline
recommendations on anticoagulation for HF vary between
organizations. These data suggest there is an urgent need to introduce
newer agents in the management of patients hospitalized for HF who
continue to have a high post-discharge event rate despite available

therapies (Gheorghiade and VVaduganathan, 2013).
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PATHOPHYSIOLOGY OF
HEART FAILURE

Heart failure is the pathophysiologic state in which
the heart, via an abnormality of cardiac function (detectable or
not), fails to pump blood at a rate commensurate with the
requirements of the metabolizing tissues or is able to do so
only with an elevated diastolic filling pressure (Onwuanyl et
al., 2007).

Heart failure may be viewed as a progressive disorder
that is initiated after an event either damages the heart muscle,
with a resultant loss of functioning cardiac myocytes, or
disrupts the ability of the myocardium to generate force,
thereby preventing the heart from contracting normally. This
index event may have an abrupt onset, as in the case of a
myocardial infarction; it may have a gradual or insidious
onset, as in the case of hemodynamic pressure or volume
overloading; or it may be hereditary, as in the case of many of
the genetic cardiomyopathies. Regardless of the nature of the
event, the feature that is common to each of these index events
is that they all, in some manner, produce a decline in pumping

capacity of the heart (Onwuanyl and Taylor, 2010).
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In most instances, patients will remain asymptomatic or
minimally symptomatic after the initial decline in pumping
capacity of the heart or will develop symptoms only after the
dysfunction has been present for some time. Although the
precise reason that patients with LV dysfunction remain
asymptomatic is not certain, one potential explanation is that a
number of compensatory mechanisms become activated in the
setting of cardiac injury or depressed cardiac output; these
appear to modulate LV function within a physiologic-
homeostatic range, such that the functional capacity of the
patient is preserved or is depressed only minimally. However,
as patients transition to symptomatic HF, the sustained
activation of neurohormonal and cytokine systems leads to a
series of end-organ changes within the myocardium referred to
collectively as LV remodeling. LV remodeling is sufficient to
lead to disease progression in HF independent of the
neurohormonal status of the patient, (fig.1) (Mann and
Bristow, 2005).
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Fig (1): Pathogenesis of HF (Mann and Bristow, 2005).
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Pathophysiological changesin Heart Failure :

(1) Neurohormonal Mechanisms:

Heart failure progresses as a result of the over
expression of biologically active molecules that are capable of
exerting deleterious effects on the heart and circulation.
Compensatory mechanisms include activation of the
adrenergic nervous system and renin-angiotensin system
(RAS), which are responsible for maintaining cardiac output
through increased retention of salt and water, peripheral
arterial vasoconstriction, and increased contractility, and
activation of inflammatory mediators, which are responsible
for cardiac repair and remodeling. The term neurohormone is
largely a historical term, reflecting the original observation
that many of the molecules elaborated in HF are produced by
the neuroendocrine system and thus act on the heart in an
endocrine manner. However, it has since become apparent that
many of the so-called classical neurohormones, such as
norepinephrine (NE) and angiotensin Il, are synthesized
directly within the myocardium and thus act in an autocrine
and paracrine manner. Nonetheless, the important unifying
concept that arises from the neurohormonal model is that the
over expression of biologically active molecules contributes to
disease progression by the deleterious effects exerted on the
heart and circulation (Bristow, 2009).



