Carvedilol

* Beta -1, - 2 and alpha -1 antagonist
— No intrinsic sympathomimetic activity (ISA)
— Calcium channel antagonist
- Antioxidant activity
— Antiproliferative activity
* Dosing
— Starting dose: 2.125 mg bid
— Target dose: 50 mg bid (or as tolerated)

» Clinical evidence for efficacy is
accumuiating
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Carvedilol is a relatively new BB Carvediloli, < D 7 o BLIK 3
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(listed above).

BHIET LWBBTH 5o




COPERNICUS Clinical Trial

* Carvedilol Prospective Randomized Cumulative
Survival Sllldy {stopped March 2000 -- not vet
published)

¢ Preview of trial

— Invalved patients with NYHA Classes 111 /1V,
EF<25%, optimum traditional therapy
—3.125 mg bid titrated to target of 25 bid (78%)
— Decreased mortality in all subgroups
— Further support for use of BBy in Class [V CHF
= Waich for publication of this study
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The COPERNICUS trial was
completed almost a year ago,
and publication is expected
soon. It demonstrated de-
creased mortality in all CHE pa-
tients treated with carvedilol,
including those in NYHA Class
V.
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Metoprolol

* Beta 1 specific antagomnisi, no ISA
* Two dosage forms on the market

— Metoprolol

» Starting dose: 6.25-12.5 mg bid

* Target dose: 100 mg bid (as tolerated)
— Metoprolol XL

s Starting dose: 12.5 - 25 mg qd

* Target dose: 200 mg qd {as tolerated)

¢ Also has clinical evidence of efficacy
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Metoprolol, an older BB, is the
other agent most used in CHF.
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MERIT- HF Chinical Trial

* Metoprolol CR/XI. Randomised hitervention
Tnal in Congestive Heart Failure (Lancet
1999:353:2001-7}

» Study question
— Does metoprolol CR/XL convey a survival benefit

in CHF?

* Inclusion criferia
~ Men and women ages 40 - 80 {3991 patients)
— NYHA Classes 11/ 111/ TV, I VEF < 40
— Stable patients receiving diuretics + ACEIs
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The best data that metoprolol de-
creases mortality in CHF is found
in the recently published MERIT
- HF trial The major points of
this study are summarized in this
and the following two slides.
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MERIT - HF, cont.

* Exclusion criteria
— Indication or contraindication for BB
— Systolic BP <100 mmHg
— Use of CCBs
— Amiodarone within past 6 monihs
* Results
— Metoprolol CR/XL reduced mortality
— Absolute benefit increased as CHF worsened

— Therefore, all stable CHF patients should receive
BB (including NYHA Class IV)
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Carvedilol (7 —F 2 %) vs.

Carvedilol vs. Metoprolol Metoprolol( o4 2% B 7L V=%
* Differential Effects of 8 -Blockers in Patients . LR ERE B D AN D D

With Heart Failure: A Propective, Randomized,

Double-Blind Comparison of the Long-Term Metoprolol & CarvedilolD YR BT BT

Effeets of Metoprolol Versus Carvedilo) AW E T 4 446 2 TG G
(Circulation 2000:102:546-551) (Circulation 2000:102:546-551)
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Carvedilol vs. Metoprolol, cont.

+ Inclusion criteria
- 150 paticnts
— NYHA Classes 1 /111 / 1V, LVEF < 0.35
* Results
— Carvedilol improved LVEF more than metoprolol
— Metoprolol increased exercise capacily more
- No statistical difference in mortality (study
duration of 13-15 months)
* Watch for the ongoing siudy, COMET -

Carvedilol or Metoprolol European Trial
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The resuits did not show clear
superiority for either agent.
Again, the ongoing COMET trial
may provide this information.
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Diuretics

s Rationale for use

— Decrease preload

— Decrease symptoms of congestion
* No evidence of decreased mortality
* Agents

— Loop diwretics are the most used

—May be combined with metolazone to
increase diuresis
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Diuretics, especially furosemide,
have long been used in the treat-
ment of CHE  Although there
are no data that these agents de-
crease mortality, they are benefi-
cial in reducing symptoms and
improving quality of life.
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Positive Inotropes

» Digoxin is the only oral positive inotrope
currently used chronically in CHF

* Dosing digoxin
— No necessity for loading dose in CHF
— Daily dose usually 0.125 - 0.25 mg gd

— Decrease dose with declining renal function
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Digoxin has been used for the
treatment of CHF (once called
“dropsy”) for over 400 years.
It 1s not used first-line, since it is
potentially toxic and does not
decrease mortality. It has been
shown to decrease symptoms
and improve quality of life,
however, and in the landmark
DIG trial (next shide), it de-
creased frequency of hospitali-
zation.
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DIG Clinical Trial

* The Effects of DYigoxin on Mortality and
Morbidity in Paticnts with Heart Failare: The
Digitatis Investigation Group (NEIM 1997,
336:525-533)

¢ Landmark study on 6800 paticnts with LVEEF
<45%

* Results
- No overall reduction in mortality with

digoxin
- Digoxin reduced the rate of hospitalization
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Although this study did not de-
monstrate decreased mortality
with digoxin, it also did not de-
monstrate INCREASED mortal-
ity.  All positive inotropes tested
to date have increased mortality
in patients when used chroni-
cally.

As a result, it appears that di-
goxin will be the only positive
inotrope available for CHF in the
near future. [The intravenous
inotropes are usually reserved for
acute exacerbations of heart fail-
ure. |
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Spironolactone

* Spironolactone is an aldosterone antagonist
evaluated in the RALES Trial - Randomized

Aldosterone Evaluation Study (NEIM 1999,
341:709-717)

* Inclusion criteria
— NYHA Class I'V within the past six months
— Currently Class [Tl or IV
-LVEF < 35%

— Concurrent treatment with ACEI and diuretic
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The key points of the RALES trial,
published in 1999, are summarized
in this and the next two slides. It
demonstrated benefit of the aldo-
sterone antagonist spironolactone
in severe CHE.
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Spironolactone, cont.

+ Study protocol
— Placebo vs. spironolactone 25 mg qd
— Spironclactone could be increased 10 50 mg
qd with CHF progression and normal
potassium
* Results
~ Decreased mortality by 30% and
hospitalization by 35%

—Well tolerated overall
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Spironolactone, cont.

+ Conclusions

— Spironolactone decreases morbidity and
mortality i severe CHF

— It is unclear if there is a benefit in fess
severe CHF or in patients on concurrent BB
therapy (only about 10% of patients in this
study were on a beta blocker)
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It 1s somewhat difficult to ex-
trapolate the results of this study to
all CHF patients for two reasons.
Only severely ill patients were
tested, and few of them were tak-
ing BBs (BBs were not routinely
recommended at the time this tral
was designed).

I usually reserve spironolactone for
Class IV patients who are still
symptomatic on ACEI + BB + diu-
retic + digoxin. Ongoing studies
may dictate wider use for spirono-
lactone in the future, however.
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INVESTIGATIONAL

AGENTS FAFER DY)
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Limited time prevents our dis-
cussion of the investigational
agents in detail, unfortunately.




Omapatrilat

= Omapatrilat has the activity of both a neutral
endopeptidase inhibitor (increases natriuretic peptides)
and an ACEI

» IMPRESS trial (Lancet 200H356:616-620)

— Omapatrilat looks promising vs. lisinoprl
{better at decreasing plasma norepinephrine and
increasing natrivretic peptide)

- Release of drug was delayed due to angioedema
concern

* Waich for ongoing study, OVERTURE --omapatrilat
vs. enalapril survival trial
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Omapatrilat 1s the most promis-
ing of the agents currently under
development. It has an inter-
esting mechanism of action
whereby it increases circulating
natriuretic peptides (beneficial
hormones that increase sodium
and water excretion) and de-

creases circulating levels of AT 11
(like an ACEI).

The ongoing OVERTURE trial
should determine if omapatrilat
will decrease mortality (the ulti-
mate goal of all drug therapy)
and if the incidence of angioede-
ma will limit usefulness of this
drug.
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Calcium Channel Blockers
(CCBs)

¢ CCBs have not proved to be promising
therapies
* Amlodipine (Norvasc)
~ PRAISE clinical trial
* Reduced mortality in nonischemic / dilated heart
fatlure
¢ No detriment in ischemic heart failure
- PRAISE 1T was disappointing, showing no
mortality benefit of amlodipine in CHF
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Although calcium channel block-
ers (especially amlodipine) were
once hoped to be useful agents,
subsequent studies have not sup-
ported this.
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CCBs, cont.

* Felodipine (Plendil)
~ VHeFT-HI clinical trial showed no benefit / detriment
in CHF
+ Mibefradil (Posicor)
-- Was polentially a very interesting drug
— T channel antagonist (other CCBs block L Ca
channels)
- Vasodilation -- coronary and peripheral
— Little negative inotropism
— Little effect on heart rate
— Taken off the market due to patient deaths
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Almost every year [ 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 natriuretic peptides
* Calcium sensilizers (e.g., levosimendan)
* Cytokine inhibitors (e.g., TNF-antibodies)

Endothelin antagonists

* Vasopressin antagomnists
¢ 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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