Calcium Channel Blockers
(CCBs)

* CCBs have not proved to be promising
therapies

* Amlodipine (Norvasc)
— PRAISE clinical trial

* Reduced mortality in nonischemic / dilated heart
faiture

* No detriment ir ischemic heart failure
— PRAISE I1 was disappointing, showing no
mortality benefit of amlodipine in CHF
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Although calcium channel biock-
ers (especially amlodipine) were
once hoped to be useful agents,
subsequent studies have not sup-
ported this.
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CCBS, cont.

* Feladipine (Plendit)
~ VHeFT-UI ctinical trial showed no benefit / detriment
in CHF
» Mibefradil (Posicor)
— Was potentially a very interesting drug
— T channe! antagonist (other CCBs block 1 Ca
chunnels)
« Vasodilation -- coronary and peripheral
- Little negative inotropism
— Liule effect on heart rate
— Taken off the market due o patient deaths
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Almost every year I have to de-
lete a potentially useful drug
from my lectures. Three years
ago it was the positive inotrope
vesnarinone. Most recently it
was mibefradil, a fascinating
CCB that, unfortunately, killed
people.
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Future Therapies?

* Brain natrivretic peptides

* Calcium sensitizers (e.g., levosimendan)
» Cytokine inhibitors (e.p., TNF-antibodies)
» Endothelin antagonists

* Vasopressin antagonists

+ Gene therapy

* Others?
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Many other therapies are cur-
rently under  development.
Perhaps one or more will allow
us to cure and/or prevent this
deadly disease.
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Thank you for your kind attention.

Do you have any questions?
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Chronic heart failure (CHF), also
sometimes referred to as “conges-
tive heart failure,” is a serious
condition with an increasing
prevalence and a poor prognosis.
Although the past decade has
brought increased understanding
and improved treatment, much
work remains to be done. Drug
therapy can prolong life for weeks
or months and give patients
somewhat improved quality of
life, but heart transplant remains
the only “cure” for this disease.

This lecture will provide a brief
overview of pathophysiology and
treatment of CHF, both systolic
and diastolic dysfunction.
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Qutline of CHF Lecture

¢ Definition

+ Epidemiology

» Classification

* Pathophysiology

¢ Therapy (drug and nondrug)
- Biastolic dysfunctien

- Svystohe dysfunction
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The above topics will be ad-
dressed briefly in this presenta-
tion. Please feel free to ask
questions at any time.
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Definition of Chronic Heart Failure

* Chronic heart failure (CHF) is the
inability of the heart to deliver
oxygenated blood sufficient to meet the
needs of the body

¢ We will limit our discussion to
myocardial failure

s The term “congestive heart failure” has
also been used to describe this condition
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Although “heart failure” is a
term that may be applied to in-
sufficient tissue perfusion due to
numerous problems, including
hypovolemia, anemia, hyperthy-
roidism and others, we will re-
strict our discussion to the
problem of myocardial (“pump”)
failure.

This condition has often be
referred to as congestive heart
failure, although chronic heart
failure is the term more com-
monly used now. This change
reflects the fact that not all pa-
tients with CHF have symptoms
of congestion.
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Epidemiology of CHF in the US

* Increasing prevalence
— Aging population
- Increased MI survival

¢ 4.8 mithon cases

400,000 new cases annually

I million hospitalizations

$10 hillion annually

e Poor prognosis
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This reflects epidemiologic data
in the US during the past decade.
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Classification of CHF

* Right sided vs. Left sided vs. Bilateral
* New York Heart Association (NYHA)
Functional Classification [Classes I - 1V]

¢ Systolic vs. Diastolic

= This is the most important distinction in
determining therapeutic options
* All of these classifications will be
discussed further
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These are the most important of
many possible classifications of
CHFE.

Most patients experience bilater-
al failure, although unilateral
failure is certainly possible.
Isolated right-sided failure, for
example, can be found in pa-
tients with severe pulmonary
disease.

The NYHA classification relies
on symptomatology to describe
disease severity -- Class I signi-
fies very mild symptoms while
patients with Class IV CHF are
symptomatic even at rest.

The most important diagnosis,
however, is whether the patient
has systolic or diastolic dys-
function. Even though these
look similar clinically, the eti-
ologies, and thus the treatments,
differ.
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Etiologies ot CHF

» Systolic dysfunction is caused by
- Drecreased contractifity

= Jschemia. myocardial infarction (M), alcohol,

drugs. idiopathic

- Increased afterload

* Hvpertension

e Diastolic dysfunction is caused by:

~ Thickened left ventricle

* Hypertension
— Stiff left ventricle

¢ Amyloidosiy is the most canimoen cause
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Hypertension and ischemia are
the most common causes of
CHEF-.
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Some Precipitating Factors for CHF

¢ Noncompliance with therapy
* Hypertension

» High salt intake

* Arrhythmias

s Pulmonary embolism

* Infection / Inflammation

s Drug therapy
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Anything that puts a stress on
the cardiovascular system can
cause CHF or make it worse.
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Drugs That May Exacerbate CHF

* Negative inotropes
— Beta blockers (BBs). Caletum channe! blockers
(CCBs). Antiarrhythmics
= Note that BBs may atso be used to treat CHF
¢ Cardiotoxins
— Cocaine. Anthracvelines
¢ Plasma velume expanders

— Nonsteroidal anti-inflammatory drugs
(NSAIDs), Vasodilators, Sodium-containing
agents, Steroids, Licorice
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These are examples of medica-
tions that can cause or worsen
CHF. Most of the offending
agents are negative inotropes,
drugs that directly damage heart
muscle, or drugs that increase
blood volume.
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PATHOPHYSIOLOGY fN RE 4 T8

The following is a brief review of Rz CHF IZB84 AfRAe4E
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Overview of Pathophysiology

» The heart muscle becomes weakened
(and/or stiffened) so that it is no longer
able to pump sufficient blood to meet
the body’s need.

* Compensatory mechanisms are
activated, but they often vltimately
make things worse.
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Damaged heart muscle causes a
decrease in stroke volume, and
thus a decrease in cardiac out-
put. The body tries to compen-
sate, which helps to maintain
cardiac output in the short term,
but this ultimately leads to fur-
ther damage of the heart muscle.
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Compensatory Mechanisms

* Remodeling
— Changes in the myocardium
* Hypertraophy
+ Dilation
— Ultimately further weaken the heart
* Sympathetic nervous syslem activation
— Increased cantractility
— Increased heart rate
- Catecholamines may prove harmful over time
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Remodeling is a term that refers
to changing the structure of the
heart muscle. Hypertrophy
(thickening) and dilation
(stretching) of the myocardium
are Initially protective, but the
heart muscle is ultimately weak-
ened more.

Circulating catecholamines from
the sympathetic nervous system
(epinephrine and norepinephrine,
primarily) increase heart rate and
strength of contraction.  This
will help to maintain cardiac out-
put initially, but they are toxic to
the myocardium over time.
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Compensation, cont.

* Renin / Angiotensin / Aldosterone System
(RAAS) activation

— [ncreased ptasma volume {1 preload)
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¢ Vasodilation
The RAAS is a complicated sys- T ATy TR A
tem involving many mediators. (RAAS) E% < DAT 4

The primary results are increased
circulating aldosterone, which in-
creases blood volume, and in-
creased circulating angiotensin 11
(AT 11), which causes vasocon-
striction, increasing afterload and
preload.  Once again, although
this system is initially protective, it
is ultimately harmful.

ADH also acts to increase blood
volume.

Natriuretic peptides are beneficial
substances that facilitate sodium
and water excretion, thus reversing
some of the harmful effects of the
other systems. Unfortunately,
they have a rather weak action.
Some investigational therapies in-
volve endopeptidase inhibitors to
decrease breakdown of endoge-
nous peptides.  Other therapies
involve the use of natriuretic pep-
tide analogs. None are yet on the
market.
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Review of Pathophysiology
* Four basic things happen in CHF:

- Decreased myocardial contractility
- Increased preload (PL)
- Increased afterload {AL)
—~ Mvocardial remodeling
* These changes cause symptoms associated
with CHF
* We try to reverse these problems with therapy
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The pathological changes dis-
cussed in the previous slides re-
sult in myocardial remodeling,
decreased contractility and in-
creased PL. and AL. Drug ther-
apy is designed to reverse these
changes.
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Clinical Manifestations of CHFE
¢ Nonspecific tindings

— Fatigue / Pecreased exercise tolerance

- Anorexia / Nausea

- Obtundation

~- Dhaphoresis

— Tachycardia
* Specific findings

— Letlt-sided

— Right-sided
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The primary symptoms of CHF are
fatigue and decreased exercise tol-
erance. These are fairly nonspe-
cific, since they can result from
many conditions.

Specific symptoms of the disease
can be divided into left-sided and
right-sided. This is because left-
sided failure results in the back up
of blood into the lungs, causing
pulmonary symptoms. Right-
sided failure results in systemic
symptoms.

Since most patients have bilateral
failure, they will present with both
pulmonary and systemic symp-
toms.
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Signs and Symptoms of CHF

LEFT RIGHT
SX 50B/DOE Weight gain
o Orthopnea Swelling
Cough Ahd. distension
END
SIGNS S3/54 Edema
T Rales Asciles
Cardiomegaly JIVD /HIR

Hepatomegaly
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As presented here, “symptoms”
refers to things that are reported
by the patient and “signs” are
detected by a clinician upon ex-
amination.  These terms are
often used interchangeably.
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