


Evidence-Based Strategy for Post-Ml
Beta-Blocker Therapy

Although large-scale randomized clinical trials have
demonstrated a reduced post-MI mortality risk in
patients with normal ventricular function treated
with long-term propranolol (BHAT) and timolol
(NTT)* and patients with LVD treated with carvedilol
(CAPRICORN),” no similar evidence has been
reported for the commonly used Betaj-selective
blockers metoprolol or atenolol. In general, although
anti-adrenergic agents are discussed as being
interchangeable, the currently available clinical trial
evidence does not support the view that clinical
benefits of beta-blockers post MI are a class effect.

Evidence-Based Algorithm for

Beta Blockers Post Ml

Patients with Suspected MI Admitted to the Hospital
Initiating IV 3-Blockers

In MI patients with significant ongoing chest pain,
hypertension, or marked sinus tachycardia without
contraindications, IV dosing may be considered;
otherwise oral dosing should be initiated. MI patients
receiving IV beta-blockers require strict monitoring
of heart rate, blood pressure, electrocardiogram, and
clinical status during initiation, and administration
should be discontinued if abnormalities occur. The
AHA/ACC guidelines state that intravenous -blocker
use is a Class IIa recommendation.’

Many patients are initiated intravenously on Beta-
selective agents in-hospital, converted to oral treatment,
and discharged on these Betaq-selective agents despite
their failure to demonstrate significant improvement
in long-term survival after MI.'*"

Implementation of evidence-based therapy may
prompt consideration of switching patients from Beta-
selective blockers to evidence-based nonselective
Beta-blockers. Switching was performed safely in MI
patients during the CAPRICORN trial, in which prior
Beta-blockade did not exclude participation.” A post-
hoc analysis that included the approximately 15 percent
of CAPRICORN patients who had received at least
one dose of IV or oral beta-blockade was performed.
The agent was discontinued prior to randomization.
Although some of these patients were switched to
carvedilol on the same day, the majority had one or more
intervening days with no beta-blocker therapy.
Carvedilol resulted in clinical benefits regardless of
whether patients had initially been started on a different
beta-blocker or were started de novo at randomization.
Patients initiated on an IV or oral beta-blocker and
subsequently receiving carvedilol had the same improved
outcomes as those initiated directly on carvedilol.**

Among patients randomized in the hospital in
CAPRICORN, there was no significant heterogeneity
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between those newly started on or those switched to
carvedilol with regard to in-hospital HF or bradycardia
adverse events. Importantly, patients newly started on
carvedilol had similar rates of in-hospital HF and
bradycardia as those on placebo (HF: placebo 2 percent,
carvedilol 4 percent, P=0.06; bradycardia: placebo 2
percent, carvedilol 1 percent, P=0.77).This pattern was
also seen for patients who had previously received IV
or oral beta-blockade (HF: placebo 1 percent,
carvedilol 2 percent, P=0.28; bradycardia: placebo 2
percent, carvedilol 3 percent, P=0.56). For in-hospital
hypotensive events, there was a trend toward
heterogeneity among these subgroups (interaction P
value=0.08). Eleven percent of patients newly started
on carvedilol experienced a hypotensive event,
compared to 6 percent on placebo (P=0.0007);
however, there were nearly equal rates (7 percent
placebo, 8 percent carvedilol) among patients
previously receiving IV or oral beta-blockade as part
of their post-MI treatment.*****

No difterence was observed between carvedilol
and placebo in the incidence of HF adverse events
reported any time during the study regardless of
prior B-blocker treatment. For bradycardia, patients
newly started on carvedilol had a rate of 7.5 percent
any time during the study versus 4 percent for
placebo (P=0.0005); for patients who previously
received a P-blocker, this rate was 8 percent for
carvedilol and 5 percent for placebo (P=0.06). For
hypotension any time during the study, patients
newly started on carvedilol had a rate of 24 percent
versus 15 percent on placebo (P<0.0001); for
patients who previously received P-blockade this
rate was 21 percent on carvedilol versus 14 percent
on placebo (P=0.03).2+*

Withdrawal of medication, both for events in-
hospital and events reported for the entire study,
showed no heterogeneity based on prior beta-
blocker use, and no difference between carvedilol
and placebo.” Although these data primarily reflect a
population that was not directly switched from IV or
oral beta-blocker to carvedilol in the peri-MI
period, they do suggest both the safety and efficacy
of carvedilol in such patients.”

Initiating Oral Beta-Blockers

Oral beta-blockers may be started before, during, or
after initiation and titration of ACE-inhibitor therapy
in patients with or without reperfusion therapy.’ The
evidence- based beta-blockers for post-MI patients
without LVD include propranolol and timolol
(Exhibit 3). Both metoprolol tartrate and atenolol are
FDA-indicated for post-MI use, although their safety
and efficacy, specifically in post-MI patients with
LVD, have not been studied. Evidence from
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Exhibit 3: Recommended Dosing for Evidence-based [3—Blocker in Post-Myocardial Infarction Patients

Target Dose

10 mg bid

o LVD o
Agent Initiation Dose
olo 5 mg bid
Propranolo 40 mg qid
» 0
Agent Initiation Dose

60 to 80 mg qid

Titration Steps

(3-10 days after initiation) Target Dose

\ Carvedilol

6.25 mg bid*

12.5 mg bid 25 mg bid

*A lower starting dose may be used (3.125 mg twice daily) and/or the rate of uptitration may be slowed if clinically indicated (e.g., due to low blood pressure,
low heart rate, or fluid retention). Patients should be maintained on lower doses if higher doses are not tolerated.

Exhibit 4: American College of Cardiology/American Heart Association Guidelines
for Management of ST-Elevation Myocardial Infarction®

Acute Therapy

e Aspirin

e Clopidogrel

e Beta-blocker

e Heparin (UFH or LMWH)

GP llb-Illa inhibitor (if receiving PCI)
> Cath/PCI

e Reperfusion

-

ACE (angiotensin-converting enzyme); ARB (angiotensin receptor blocker); Cath (catheterization); GP (glycoprotein);
LMHW (low-molecular-weight heparin); PCI (percutaneous coronary intervention); UFH (unfractionated heparin)

Discharge Therapy

e Aspirin

e Clopidogrel

e Beta-blocker

e ACE inhibitor/ARB

o Aldosterone antagonist if LVD
e Statin/lipid-lowering drug

® Smoking cessation

e Cardiac rehabilitation

-

CAPRICORN shows that patients with LVD,
regardless of the presence of HF symptoms, benefit
greatly from treatment.”** Left ventricular function
should be assessed in the hospital before the patient is
discharged, and LVEF less than 40 percent warrants
the use of carvedilol preferentially.*

In patients with LVD, carvedilol should be started
at 6.25 mg bid and increased to 12.5 bid and 25 mg
bid at three- to 10-day intervals (Exhibit 4).”* The
recommended dosing regimen need not be altered in
patients who received treatment with an IV or oral
beta-blocker during the acute phase of the MI.
Treatment should be initiated as soon as possible and
the target dose should be continued indefinitely. If
patients are unable to achieve the full recommended
dose due to severe bradycardia or hypotension, a lower
dose should be maintained and dose escalation should
be reattempted after several weeks. Dose-related
clinical benefits have been demonstrated at below
target doses of carvedilol in patients with chronic HE*
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Concomitant Drug Therapy

The ACC/AHA recommendations for pharma-
cologic therapy in the acute phase after MI and
long-term management are listed in Exhibits 4 and 5.
Patients with MI should be treated with ACE inhibitors
and P-blockers in the absence of contraindications,
irrespective of left ventricular function. In post-MI
patients with LVD and HE aldosterone antagonists are
also indicated; in the absence of contraindications or
intolerance, ACE inhibitors are recommended for
initiation 12 to 24 hours after admission for MI. Thus,
patients may be started on [-blockers before, during, or
after initiation of ACE inhibitors. ACE inhibitors need
not be at target doses prior to the initiation of a beta-
blocker. Subsequent uptitration of the ACE inhibitor
can be done after optimization of the beta-blocker dose,
and both agents may be titrated to target doses over
time. Aldosterone antagonists are recommended in
post-MI patients with LVD, HE, or diabetes in the
absence of contraindications or significant renal
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Exhibit 5: American College of Cardiology/American Heart Association Guidelines
for Management of ST-Elevation Myocardial Infarction®

Post MI-

All Patients

Antiplatelet Rx

Nonselective B—Blocker Carvedilol Carvedilol
ACE Inhibitor or ARB
ACE Inhibitor ACE Inhibitor or ARB E
plerenone
Statin Statin Statin

LVD-
No Symptoms of HF

Antiplatelet Rx

LVD-
Symptoms of HF

Antiplatelet Rx

Evidence-based pharmacologic treatment of patients with a recent (<1 month) myocardial infarction without contraindications.
ACE (angiotensin-converting enzyme); ARB (angiotensin receptor blocker); HF (heart failure); LVD (left ventricular dysfunction);

MI (myocardial infarction); Rx (treatment)

dystunction. Patients must be closely monitored for
the development of hyperkalemia. Aldosterone
antagonists can be initiated, continued, or dose-
adjusted before or during beta-blocker treatment.
Although both ACE inhibitors and beta-blockers are
Class I recommendations in the guidelines and the
evidence is strong that both should ultimately be
used in post-MI patients without contraindications
or intolerance,” the question frequently arises of
which to initiate first. In the major clinical trials of
ACE inhibitors in MI, most patients were already on
beta-blocker therapy when randomized to ACE
inhibitor or placebo. In CAPRICORN, by study
design, patients needed to be on ACE inhibitor
therapy prior to randomization to carvedilol or
placebo. The recent CIBIS III trial indicates that the
initiation of bisoprolol prior to enalapril in HF may
result in better outcomes for the patient.”

In another clinical trial, HF patients were
randomized to initiation and uptitration of ACE
inhibitor therapy followed by carvedilol compared to
initiation and uptitration of carvedilol followed by
ACE inhibitor.”" Patients started first on carvedilol
had better clinical status, greater LVEE and lower B-
type natriuretic peptide (BNP) levels at the end of
one year compared to those started on ACE inhibitors
first. Thus, in post-MI patients with LVD and
borderline blood pressures, initiation of beta-blocker
therapy first, followed by subsequent initiation of ACE
inhibitors should be considered.

If overt HF develops in patients with asymptomatic
LVD or worsens in those who already have signs or
symptoms of decompensation, diuretics should be
increased and the rate of uptitration should be slowed.
If hypotension limits carvedilol uptitration, the ACE
inhibitor dose should be decreased temporarily.

Switching
In all MI patients without contraindication, a beta-
blocker should be started as soon as possible, LVD
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should be assessed, and then either the initiation or
switching to an evidence-based beta-blocker should
occur.*”* Dosing of carvedilol remains the same
whether the patient is newly initiated or switched
from another agent. Patients should remain on f-blocker
therapy for life.

Switching to evidence-based beta-blockade with
carvedilol may be considered in select patients. After
patients have been clinically stable for 72 hours, oral
metoprolol and atenolol can be switched to carvedilol
(for LVEF =0.40). Patients with LVD not at further
increased risk due to persistent ischemia, arrhythmias,
hypotension, HE or large areas of jeopardized
myocardium may be safely switched directly from
metoprolol or atenolol to carvedilol. Other patients
should be stabilized prior to switching. Patients taking
metoprolol or atenolol should discontinue these agents
and then begin carvedilol 12 hours after the last dose:
carvedilol 12.5 mg bid for those taking metoprolol or
atenolol 100 to 200 mg daily,and 6.25 mg bid for those
taking 50 mg daily. Patients in either dose group should
have carvedilol titrated by doubling the dose stepwise
to 25 mg bid every 3 to 10 days. The measurement of
LVD is the key to this management strategy and should
be considered vital in all post-MI patients before an
evidence-based approach to care can be chosen.

Conclusions

A convincing body of evidence supports the
litesaving benefits of beta-blocker therapy in the post-
MI patients. Based on this evidence, the latest
ACC/AHA guidelines for MI indicate that all
patients without contraindication should be started
on beta-blocker therapy, irrespective of concomitant
fibrinolytic therapy or performance of primary
percutaneous coronary intervention.” There is little
evidence that a class effect exists, however, and every
effort should be made to utilize those specific agents
and doses demonstrated to be effective in randomized
clinical trials. It is critical to initiate and maintain long
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term this evidence-based, guideline-recommended,
life-prolonging therapy. JIMCM

Gregg C. Fonarow, MD, is Eliot Corday Professor of Cardiovascular
Medicine and Science, director of the Ahmanson-UCLA, Cardiomyopathy
Center, and director of the UCLA Cardiology Fellowship training program
with UCLA's Division of Cardiology in Los Angeles.
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