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Chronic  heart  failure
(CHF), also sometimes referred
to as “congestive heart failure,”
is a serious condition with an in-
creasing 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
profong life for weeks or months
and give patients somewhat im-
proved quality of life, but heart
the only
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“cure.”

Although a third or more of
CHF patients may have diastolic
dysfunction, treatment for this
condition is less well understood
than the treatment for systolic
dysfunction. We will confine
our discussion to the pharmaco-
therapy of systolic dysfunction.
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Outhne of CHF Lecture

* Brief review of systolic and diastolic
dysfunction

* Current standard of care in the treatment of
systolic dysfunction

* Brief look at some investigational agents
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In this lecture we will ex-
plore the pharmacotherapy of
systolic dysfunction.  Current
standard of care will be ad-
dressed with a brief look at
some possible future therapies.
Omapatrilat is the most promis-
ing of the agents currently under
study.
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Diagnosis of Systolic
Dysfunction

* Clinicians MUST distinguish between
systolic and diastolic dysfunction
— Symptomatology is the same, but
— Therapy differs between systohe and diastolic
dysfunction
— You need to determine a left ventricular
gjection fraction (LVEF or EF} ta distinguish
e Patients may have elements of both systolic
and diastolic dysfunction
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A common misconception IS
that systolic and diastolic dys-
function can be distinguished by
symptomatology. The left
ventricular  ejection  fraction
should always be determined,
since the symptomatology is the
same, but the treatment between
systolic and diastolic dysfunc-
tion varies somewhat.

The significance of the LVEF is
illustrated in the next slide.
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Systolic vs. Diastolic
Dysfunction

Normat Syslaolic

IS

100 100

EF = 5% 3% 5%
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Diastolc
ﬂ
U

EF=  75%% 0% 5%

Normal Systolc

5

100 100

In both systolic and diastolic dys-
function, the stroke volume (and
hence the cardiac output) is de-
creased at 30 ml per beat. The eti-
ologies differ, however, resulting in
a low EF in systolic dysfunction
(<40%) and a normal EF in diastolic
dysfunction.

In systolic dysfunction, the myocar-
dium is weak, and contraction is im-
paired. In diastolic dysfunction, it
is filling that is impaired, usually
due to a stiffened or thickened myo-
cardium.

Therefore, if patients have symp-
toms of CHF and a low EF, they
have systolic dysfunction. If they
have symptoms of CHF and a nor-
mal EF, they have diastolic dys-
function.

For the rest of this lecture, we will
focus on drug therapy for systolic
dysfunction.
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Drug Therapy for Systolic
Dystunction

e Established agents
— Vasodilators
- Beta blockers
— Diuretics
— Postitive inotropes
- Spirenolactone

* Other agents are under investigation
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According to current under-
standing, all patients with sys-
tolic dysfunction (to be referred
to as CHF for convenience)
should be on a vasodilator and a
beta blocker, if these agents are

tolerated. Diuretics, digoxin
and spironolactone may be
added as needed to control
symptoms.

Neither diuretics nor digoxin
have been shown to decrease
mortality in CHE. Spironolac-
tone may decrease mortality, but
more study is needed to confirm
this.
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Drug Therapy, cont.

* Goals of drug therapy are to:
— Decrease afterload
— Decrease preload
— Increase myocardial contractility
— Modify myocardial remodeling

» Ultimate goals are to prolong life and to
improve the patient’s quality of life
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Complex compensatory changes
occur in CHF to combat reduced
cardiac output, including in-
creased blood volume and in-
creased vascular resistance.
Ultimately,  however,  these
changes act to worsen the dis-
ease.

Through drug therapy we can
decrease afterload with arterial
dilators, decrease preload with
venous dilators and diuretics, in-
crease contractility with positive
inotropes, and decrease and/or
reverse remodeling with angio-
tensin converting enzyme in-
hibitors, beta blockers and
possibly other agents.

MK = F L mEIRIRO I A £
DO S TIox6 U THEH
THIERZE/LDCHFTIZRE S -
T3,

L L. ez h e oz
E. wRERBhIE350aICER
R
EYNEEER L TR AITEROL
EREICLIOVBANEHDI S, &
ARDILERFE SRR AN L b BiA R
b, BHENERAZEICL
DINfED M, Fh7ro v
A7 ERERIAERED G
W, ZDMmOEMICL D) ESF
D D EMEIERIEET,




INERIR B

o TrUd T Ll B RERAE B (ACEL) ISFF <d0%
DIELT R E N DY

Vasodilators

» Angiotensin converting enzyme inhibitors (ACEIs)

should be drugs of choice with EF <409

~ Block conversion of angiotensin I (ATI) to angiotensin
L (ATID)

- Interrupt RAAS cascade

~ Decrease preload (venous dilation) and afterload
(arterial dilation)

— Improve symptoms and decrease morality
— Benefit 1s well substantiated in clinical trials : VHeFT
I, CONSENSUS I, SOLVD, SAVE, others
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All CHF patients should be given
ACEIs if tolerated. ACEIs inhibit
angiotensin converting enzyme, inter-
rupting the renin - angiotensin - aldo-
sterone  system  cascade  and
decrcasing the amount of circulating
AT 1L

Since AT II is a potent vasoconstric-
tor, the result of its inhibition is
vasodilation with a resulting decrease
in preload and afterload. ACEIs al-
so block RAAS enzymes located in
the myocardium which may play a
role in remodeling (changes in the
structure of the heart -- usually
pathological).

The reduction of morbidity and mor-
tality in CHF with ACEls has been
well documented in numerous clini-
cal trials.
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ACEIls

* Dosing
— Be cautious -- may need to use a test dose to
avoid hypotension

—Titrate to maximum tolerated dose -- ATLAS
clinical trial data support this

— Best dosed twice daily
¢ Monitor -- blood pressure, renal function, K+
¢ Contraindicated in bilateral renal artery stenosis

ACEIs
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Although ACEIlIs are wusually
quite well tolerated, hypotension
may be a problem, particularly
with the first dose. Hyperkale-
mia and acute renal failure may
also occur, the latter with bilater-
al renal artery stenosis, in par-
ticular.

ATLAS clinical trial data demon-
strated a mortality benefit with
high dose compared with low do-
se ACEI (lisinopril was the agent
used in this study). And, even
though specific clinical support is
lacking, most CHF specialists
dose ACEI twice daily rather
than once daily. This seems to
provide better afterload reduction

over a 24-hour period.
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Alternatives to ACEls

= Angiotensin 1l (ATI) receptor antagonists
(ARRBs)
— Mechamsm of action
* Bind the ATII, subtype 1 receptor
» May have fewer adverse drug reactions (ADRs)
than ACEls -- less cough, lower risk of
angiocdema’
—Several “sartins” are now on the market:
» Candesartin (Atacand), Irbesartin (Avapro),
Losartin {Cozaar), Valsartin (Diovan}

ACEIsoD {8535
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Antagonists of the AT II receptor
(ARBs) may be used in patients
who do not tolerate ACEIs, usu-
ally due to a persistent cough with
ACEIs.
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Alternatives to ACElIs, cont.

¢ Clindeal trial evidence for efficacy include
ELITE I & ]I Clinical Trials (Evaluation of
Losartin in the Elderty)
— ARBs appear to be comparable in efficacy to ACEls

in CHF and beiter tolerated

* There is no evidence yet for a benefit of
combination therapy, ACEls + ARBs

* The combination of hydralazine + nitrates is
usually reserved for patients not tolerating
ACEIs, ARBs
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The ELITE studies have provid-
ed data to support the use of
ARBs in CHE.  Although there
may be a theoretical benefit for
the use of ACEIs and ARBs
together, there are no data at this
time to support use of the com-
bination. It is, however, cur-
rently under investigation.

Hydralazine (an arterial dilator)
and a nitrate (a venous dilator)
may be used to provide after-
load and preload reduction in
patients who do not tolerate
ACEFIs or ARBs.
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Beta Blockers

» Why are BBs effective in systolic dysfunction
despite negative inotropy?
— cardiac toxicity of catecholamines
— beta receptor down regulation
— stimulation of vasoconstrictor syslems
— remodeling
— heart rate
Anti-ischemic, antioxidant effects

Others reasons ?
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Although it is a little puzzling
that a negative inotrope is benefi-
cial in systolic dysfunction, clini-
cal trial data strongly support
this. Early studies demonstrated
improved exercise tolerance, EF
and quality of life. More recent
studies have shown a decrease in
mortality with these agents.
Possible mechanisms for this
benefit are listed here.
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Clinical Questions About BBs

* Who should receive BBs?
— All CHF patients who toterate them
— It has been controversial whether or not to
mclude patients with NYHA Class IV heart
failure, but recent data support this if the patient
is ¢linically stable
* Which BB works the best?
— This is unclear; most data exist for carvedilol
and metoprolol
— A direct comparison study is ongoing {COMET)
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Until very recently, the use of BBs
was discouraged in severe CHF
(NYHA Class 1IV). All patients
have been shown to benefit from
the addition of BBs, however, alt-
hough they must be introduced
very slowly and carefully. The
patient must also be clinically sta-
ble before the introduction of a
BB.

Carvedilol and metoprolol are the
BBs most often used, since both
have been shown to decrease mor-
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COMET study is a comparison of
these two drugs to determine if one
may be superior to the other.
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Clinical Questions About BBs, cont.

* How should BBs be dosed?

~ Patient may {cel worse with BB initiation,
but they usually improve subsequently

— Can titrate 1o maximum tolerated dose
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Although patients may ulti-
mately tolerate large doses of
BB, extreme care must be used
in initiating therapy.
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